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FOREWORD 


The  publication  of  this  bulletin  marks  the  completion  of  five  seasons' 
work  under  the  Water  Supervisor  Plan  in  the  Sacramento-San  Joaquin 
territory.  This  work  had  its  inception  in  the  unusually  short  water 
year  of  1924.  Its  immediate  status  was  that  of  an  emergency  measure 
effected  by  the  water  users  themselves  to  tide  over  the  critical  situation 
of  that  year.  However,  there  was  an  underlying  and  more  funda- 
mental conception  that,  by  its  inauguration,  a  definite  and  necessary 
step  was  being  taken  toward  the  ultimate  solution  of  the  water  diffi- 
culties in  the  territory  involved.  Of  first  importance  in  that  solu- 
tion comes  conservation,  both  by  careful  use  of  existing  natural  flow 
and  by  storage  of  flood  flows.  But  to  attain  effective  conservation 
there  must  be  an  authoritative,  orderly  and  equitable  distribution  of  the 
water  supply  to  those  entitled  to  receive  it.  Such  distribution  requires 
as  a  basis  either  an  adjudication  of  water  rights  or  a  mutual  agree- 
ment and  stipulation,  either  temporary  or  permanent,  among  the  water 
users.  In  working  out  an  adjudication  or  mutual  agreement  there  are 
certain  facts  and  data  which  are  indispensable,  namely,  the  records  of 
the  diversions  and  uses  of  water,  and  the  pertinent  hydrographic  data 
on  stream  flow,  return  flow,  duty  of  water,  etc. 

In  the  Sacramento-San  Joaquin  area  there  has  been  no  adjudication 
of  rights  and  due  to  the  complicated  nature  of  the  situation  it  would 
appear  that  the  ultimate  distribution  of  water  may  be  most  satisfac- 
torily based  upon  mutual  stipulation,  perhaps  temporary  at  first  but 
ripening  to  permanent  adjustment  and  agreement,  similar  to  the  out- 
standing example  on  Kings  River. 

In  preparing  the  way  for  this  solution,  then,  the  value  of  the  work 
commenced  in  1924  and  continued  to  date  is  evident.  Through  the 
office  of  the  Water  Supervisor  of  the  Division  of  Water  Resources,  all 
diversions  of  water  have  been  measured,  the  stream  flow  and  return 
flow  have  been  recorded  and  duty  of  water  and  salinity  investigations 
pursued.  The  results  of  this  work  have  been  reported  annually  in 
mimeograph  form  but  for  purposes  of  preservation  and  wider  distribu- 
tion it  is  felt  they  should  be  brought  together  in  a  printed  publication, 
and  that  is  the  purpose  of  this  bulletin. 

In  addition  to  the  engineering  investigation,  collection  of  records, 
etc.,  the  office  of  Water  Supervisor  lias  been  of  noteworthy  service  in 
effecting  conservation  and  waste  prevention  measures  in  the  seasons  of 
low  flow.  \n  respect  to  this  and  to  actual  stream  administration  the 
water  supply  of  two  seasons,  1924  and  1926,  has  been  such  as  to 
urgently  require  the  efforts  that  have  been  made  and  in  the  seasons  of 
1925,  1927  and  1928,  the  urgency  has  not  been  so  great.  As  the  work 
in  each  season  has  progressed,  however,  the  water  users,  both  upstream 
and  in  the  delta,  have  become  better  acquainted  with  the  methods 
adopted  and  in  doing  so  have  more  readily  extended  their  cooperation. 
A  practical  demonstration  has  been  made  that  with  each   water  user 


XV 


doing  his  reasonable  share  <>r  perhaps  making  some  sacrifice,  situations 
which  otherwise  tnighl  prove  critical,  may  be  successfully  relieved, 
thereby  effecting  the  maximum  benefit  to  the  greater  portion  of  the 
territory  involved.  With  ;i  more  intimate  knowledge  of  the  Water 
Supervisor  procedure  <m  the  part  of  the  water  users,  and  with  the 
addition  to  the  record  each  year  of  the  valuable  facts  as  to  the  uses  of 
water,  stream  flow,  etc.,  the  Division  of  Water  Resources  through  the 
Water  Supervisor  becomes  more  and  more  prepared  and  ready  to  initi- 
ate (upon  short  notice  in  case  of  water  shortage)  some  schedule  or  plan 
to  be  mutually  agreed  upon  by  the  water  users,  for  the  most  equitable 
and  efficient  administration  of  the  water. 
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CHAPTER  I 
INTRODUCTION  AND  RESUME 

Purpose. 

The  purpose  of  this  bulletin  is  to  make  of  record  the  measurements 
and  data  collected  through  the  office  of  the  Sacramento- San  Joaquin 
Water  Supervisor  in  the  five-year  period,  1924  to  1928,  inclusive.  These 
data  have  been  reported  annually  in  mimeograph  form*  but  to  insure 
preservation  and  permanence  as  well  as  to  afford  an  opportunity  for 
review,  comparisons,  summarizations  and  such  analyses  as  may  be 
made,  they  are  now  brought  together  in  this  bulletin. 

Origin  and   History  of  Work. 

The  water  situation  on  the  Sacramento  and  lower  San  Joaquin  rivers 
and  in  the  Sacramento-San  Joaquin  delta  is  one  that  has  become  well 
known  throughout  the  state,  and  published  Bulletins  No.  3  and  No.  4 
of  the  division  have  described  in  detail  the  particular  conditions  and 
events  in  1924  which  lead  to  the  inception  of  the  Sacramento-San  Joa- 
quin Water  Supervisor  work  in  that  year.  Bulletin  No.  3  is  a  record 
of  the  proceedings  of  the  first  Sacramento-San  Joaquin  River  Problems 
Conference  held  in  January,  1924,  and  Bulletin  No.  4  reports  the  trans- 
actions and  papers  of  the  second  conference  which  met  in  December, 
1924,  and  presents  the  Water  Supervisor's  report  for  the  1924  season. 
The  first  conference  resulted  in  the  appointment  of  a  committee  known 
as  "The  Permanent  Committee  of  the  Sacramento-San  Joaquin  River 
Problems  Conference, ' '  and  through  the  efforts  of  this  committee  work- 
ing with  the  Division  of  Water  Rights,**  the  office  of  Water  Supervisor 
was  established  by  that  division,  "to  bring  about  the  greatest  possible 
conservation  of  water  and  to  commence  the  collection  of  the  records  of 
use  of  water,  stream  flow  and  other  engineering  data  necessary  in  the 
ultimate  attainment  of  a  solution  to  the  water  problems."  The  neces- 
sary funds  for  the  conduct  of  the  work  in  1924  were  raised,  through  the 
efforts  of  the  permanent  committee,  almost  entirely  by  voluntary  local 
subscription.  Since  1924,  however,  the  work  has  been  carried  on  under 
state  appropriation  and  is  costing  approximately  $23,000  per  year. 

The  Situation. 

In  the  Sacramento-San  Joaquin  territory  from  Redding  at  the  upper 
end  of  the  valley  on  the  north  to  Vernalis  and  lower  San  Joaquin 
River  points  on  the  south  the  present  water  requirements  may  be 
grouped  as  follows : 

(1)  Irrigation. — Above  the  city  of  Sacramento,  for  approximately 
90,000  acres  of  rice  and  80,000  acres  of  general  crops  on  the  Sacra- 
mento River  itself  and  50,000  acres  of  rice  and  40,000  acres  of  general 
crops  on  its  tributaries.  Below  Sacramento,  in  the  425,000-acre  delta 
region,  for  an  area  of  nearly  300,000  acres  of  general  crops  irrigated 
annually,  and  on  the  uplands  bordering  the  delta  for  about  55,000  acres 
of  general  crops. 

(2)  Navigation. — Requires  sufficient  flow  in  the  Sacramento  River 
for  125  miles  above  Sacramento  to  permit  the  passage  of  freight  steam- 

*  Except  records  for  1924  which  were  published  as  a  part  of  Bulletin  No.  4. 

**  Under  a  reorganization  effective  August,  1929,  the  Division  of  Water  Rights 
as  a  division  was  abolished  and  became  a  part  of  the  Division  of  Water  Resources. 
This  bulletin  covers  a  period  of  activity  prior  to  the  reorganization,  and  references 
herein  to  the  Division  of  Water  Rights  apply  to  the  present  Division  of  Water 
Resources. 
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its.    The   federal  government   1ms  stated  that  a  flow  of  about  3500 
second-feet  is  needed  id  properly  care  Eor  lliis  requirement. 

(3)  Salinity  Control.— Requires  a  flow  to  the  Delta  sufficient  to  pro- 
tret  that  area  from  (lie  encroachment  of  salt  water  from  San  Francisco 
Bay.  The  investigations  to  date  indicate  that  to  accomplish  this  there 
must  be  a  combined  flow  of  the  Sacramento  and  San  Joaquin  rivers  to 
the  delta  of  not  less  than  about  4000  second-feet. 

With  an  almost  unbroken  succession  of  years  of  subnormal  stream 
flow  since  1916,  the  full  satisfaction  of  these  water  requirements  has 
been  impossible  and  in  1920,  1924  and  1926,  but  particularly  in  1924, 
the  situation  was  acute.  This  will  be  the  more  vividly  apparent  by 
reference  to  Table  1,  which  indicates  for  the  years  1924  to  1928,  inclu- 
sive, the  amount  of  stream  flow  at  Red  Bluff,  the  irrigation  draft  Red- 
ding to  Sacramento,  and  the  segregation  of  the  draft  under  the  various 
rights  claimed.  Compare,  in  turn,  these  data  with  the  facts  that  the 
ultimate  use,  Sacramento  to  Redding,  of  appropriative  rights  under 
permits  already  granted  by  the  Division  of  Water  Rights,  will  prob- 
ably amount  to  4000  second-feet  and  that  there  is  a  total  maximum  use 
to  date  of  2000  second-feet  under  old  appropriative  and  riparian  claims 
on  the  same  stretch  of  river. 


TABLE  1 

SACRAMENTO  RIVER-STREAM  FLOW,  IRRIGATION  DRAFT  AND 

WATER  RIGHTS,  1924-1928 


Discharge  of  Sicramento 

River  at  Red  Bluff 

(second-feet ) 

Irrigation 

draft 

Sacramento 

to  Redding 

average 

July  to 

September, 

inclusive 
(second  feet) 

(4) 

Segregation  of  July  draft  to  water  riglit 
classifications  (second-feet) 

Year 
(1) 

Average 

July  to 

September. 

inclusive 

(2) 

July 
(3) 

•Old 
approp- 
riative 

rights 

(5) 

**Appro|>- 
riative 
rights 
under 

W.  C.  Act 
(6) 

•"Presum- 
ably Riparian 
or  unknown 
old  approp- 
riativerights 
(7) 

Total 
(8) 

1924 

2.920 
3,640 
3.140 
4.010 
3,730 

2  BOO 
3,650 
3,190 

4,480 
4,040 

2.470 
2,970 
8,210 

3.510 
2,925 

895 

962 

1,208 

1,145 

1,006 

1.620 
2,290 
2,690 
2.604 
2,480 

565 
188 
322 
471 
206 

3.080 

1926          

3,440 

1926... 

4.220 

[927          

4,220 

[928          

3,692 

•  Initiated  prior  to  the  Water  Commission  Act. 

*•  In  this  segregation  were  included  only  the  appropriative  rights  which  have  no  riparian  claims. 
*•*  Includes  appropriative  rights  which  also  have  riparian  claims. 

Alleviating    Factors. 

Fortunately,  for  the  present,  use  through  appropriative  rights  initi- 
ated under  the  Water  Commission  Act  has  not,  as  shown  by  the  figures 
of  column  6,  Table  1,  reached  full  development,  and  fortunately  also, 
due  to  rotation  and  idle  lands,  full  use  under  all  riparian  and  old 
appropriative  rights  does,  not  occur  simultaneously,  as  indicated  in 
columns  5  and  7  of  Table  1.  Another  and  most  important  factor  in 
alleviating  the  shortage  of  water  for  navigation  and  for  the  delta  is 
the  return  water;  the  water  which  has  been  diverted  in  excess  of  the 
actual  requirements  of  the  crops,  and  which,  returning  to  the  river,  is 
again  available  for  use.  The  extent  and  importance  of  this  return  is 
broughl  out  in  a  chapter  of  this  bulletin  devoted  to  that  subject. 
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Water  Supervisor  Function. 

The  ultimate  relief  for  the  conditions  as  described  lies,  of  course,  in 
conservation  by  storage  and  the  successive  development  as  demanded 
of  projects  such  as  have  been  proposed  for  the  Sacramento  and  San 
Joaquin  drainage  areas  in  the  State  Engineer's  report  on  "The  Water 
Resources  of  California  and  a  Coordinated  Plan  for  their  Develop- 
ment."* Prior  to  these  developments,  however,  there  is  much  that  can 
and  must  be  done  in  the  way  of  conservation  of  the  existing  water  sup- 
ply and  determination  of  water  rights,  or  at  least  determination  of  the 
extent  of  water  uses  under  the  various  water  rights  claimed,  thereby 
furnishing  a  basis  for  an  adjudication  or  mutual  agreement  as  to  the 
rights,  under  which  an  administrative  schedule  for  distribution  of  the 
water  can  be  operated.  In  a  word,  then,  the  function  of  the  Water 
Supervisor's  office  has  been  and  is  to  accomplish  these  ends. 

Scope  of  Work. 

The  work  of  the  Water  Supervisor  is  broadly  divided  between  two 
fields :  ( 1 )  the  engineering  investigation,  measurements,  collection  of 
records  and  data,  etc.,  and  (2)  the  conservation  efforts,  waste  preven- 
tion, and  such  administration  of  the  stream  flow,  as  shall  fall  within 
the  jurisdiction  of  the  Division  of  Water  Rights  or  be  mutually  agreed 
upon  by  the  water  users. 

The  Engineering   Investigation. 

This  has  comprised  measurements  and  records  of  all  diversions  of 
water  from  the  Sacramento,  Feather,  Yuba,  American  and  lower  San 
Joaquin  rivers  within  the  valley  floor  and  above  the  delta ;  stream  flow 
measurements  throughout  the  territory,  largely  in  cooperation  with  the 
Water  Resources  Branch,  U.  S.  Geological  Survey;  measurements  and 
records  of  waters  returned  to  the  Sacramento  and  San  Joaquin  rivers ; 
studies  of  the  duty  of  water  on  peat  and  sedimentary  lands  in  the  delta 
region  in  cooperation  with  the  U.  S.  Department  of  Agriculture,  Divi- 
sion of  Agricultural  Engineering,  and  the  University  of  California 
Agricultural  Experiment  Station;  an  annual  census  of  irrigated  areas 
and  crops  under  all  diversions  recorded  and  throughout  the  delta ;  and 
investigation  and  study  of  the  advance  and  retreat  of  salinity  in  the 
delta  channels  and  upper  bays. 

Organization. 

This  has  included  the  Water  Supervisor,  two  assistant  hydraulic 
engineers  working  on  the  Sacramento  River  and  one  assistant  hydraulic 
engineer  covering  the  Feather,  Yuba  and  American  rivers,  the  delta 
uplands  and  the  irrigation  census  in  the  delta.  The  organization  for 
the  cooperative  delta  duty  of  water  investigations  under  the  direction 
of  W.  W.  McLaughlin,  Associate  Chief,  Division  of  Agricultural  Engi- 
neering, U.  S.  Department  of  Agriculture,  has  included  an  hydraulic 
engineer  and  one  or  two  assistants  giving  full  time  to  the  field  work. 

Above  Sacramento  the  division  from  Sacramento  to  Meridian  has 
been  in  charge  of  engineer  Martin  H.  Blote  since  the  beginning  of  the 
work  in  1924.  On  the  division  from  Meridian  to  Redding  the  engineers 
in  charge  have  been,  D.  S.  Hays  1924  and  1926,  E.  W.  Case  1925,  and 
James  M.  Brockway  1927  and  1928.     The  census  of  irrigated  crops  in 

*  See  Bulletin  No.  12,  Division  of  Engineering  and  Irrigation,  Department  of  Public 
Works. 
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the  delta  region,  the  work  in  the  delta  uplands  and  that  on  the  Feather, 
Yuha  and  American  rivers,  has  been  in  charge  of  engineers  Spencer  M. 
Munson  1924,  1926  and  1927,  1).  S.  Hays  1925,  and  Biscoe  Kibbey 
1928.  In  1924,  1925  and  1926,  the  return  water  measurements  in  the 
San  Joaquin  Valley  were  made  by  T,  R.  Simpson  and  Irving  M.  Inger- 
son,  engineers  in  the  regular  organization  of  the  Division  of  Water 
Rights.  In  1927  and  1928  these  measurements  have  been  made  by  the 
engineers  in  the  Water  Supervisor's  organization.  Major  0.  V.  P. 
Stout  lias  been  in  charge  of  the  delta  cooperative  work,  with  engineer 
Lloyd  N.  Brown  in  resident  charge  at  King  Island,  1924  to  1928,  and 
engineer  Frank  Davis  at  Reclamation  District  999,  1925  to  1927. 
Engineer  A.  M.  Wells  was  in  resident  charge  at  Reclamation  District 
999  in  1924,  and  A.  A.  Young  was  on  some  part-time  work  in  connec- 
tion with  the  delta  investigation  in  1928. 

Conservation   Features. 

In  connection  with  this  phase  of  the  Water  Supervisor's  work,  the 
greater  or  lesser  requirement  for  conservation  measures  in  the  seasons 
of  1924  to  1928,  inclusive,  is  indicated  in  the  data  of  Table  2,  which 
gives  the  run-off  and  minimum  stream  flow  figures  for  those  years. 

TABLE  2 
RUN-OFF  AND  MINIMUM  FLOW  1924-1928 


Entire  run-off 
to  San  Fran- 
cisco Bay  in 
per  cent  of 
normal* 

Minimum  flow  in  secomi-ftvt 

Year 

Sacramento  River 

San  Joaquin 

Kiver  near 

Vernalis 

At  Colusa 

At  Sacramento 

1924 

27 
78 
55 
108 
75 

1,470 
1,870 
1,030 
1,960 
1,960 

705 
2,760 

1,330 
3.420 
2,510 

391 

1925                                     - 

660 

1920 

565 

1927...                       

1.290 

1928                                                   

840 

*  As  measured  at  the  footbill  stations  of  all  main  tributaries. 

The  most  critical  season  was  that  of  1924,  the  driest  year  of  record, 
and  it  was  the  impending  crisis,  evident  as  early  as  January  of  that 
year,  which  set  in  motion  the  steps  to  effect  the  necessary  conservation 
through  the  River  Problems  Conference,  its  permanent  committee  and 
the  Water  Supervisor.  Through  the  medium  of  a  water  users  agree- 
ment the  signers  pledged  themselves  to  exercise  their  respective  rights 
to  use  of  water  in  such  a  manner  as  to  accomplish  the  maximum  degree 
of  water  conservation  and  to  at  all  times  refrain  from  acting  in  any 
way  to  hinder  or  prevent  the  Water  Supervisor  in  the  execution  of  his 
work.  On  all  of  the  larger  projects,  conservation  officers  were  appointed 
to  work  with  the  supervisor  in  the  detection  and  prevention  of  waste 
and  valuable  assistance  was  rendered  in  this  connection.  A  report  of 
the  work  in  1924  and  the  success  attendant  upon  the  measures  effected 
in  that  season  has  been  published  in  detail  in  Bulletin  No.  4  and  needs 
no  elaboration  here.  Suffice  it  to  say  that  when  the  most  critical  time 
came  about  the  middle  of  July,  and  it  seemed  that  portions  of  the  delta 
area  faced  disaster  due  to  the  salinity  encroachment,  the  appeal  to 
up-river  water  users  for  further  diversion  reductions  and  the  effective 
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operation  of  the  waste  prevention  and  curtailment  program  proved 
successful,  beyond  all  expectation,  in  meeting  the  situation. 

In  the  1925,  1927  and  1928  seasons  the  necessity  for  strenuous  con- 
servation measures  was  considerably  lessened  and  the  work  in  these 
seasons,  therefore,  was  confined  largely  to  the  engineering  investigation. 
There  were,  however,  certain  conservation  efforts  and  actions  demanded 
to  greater  or  lesser  extent  in  connection  with  such  features  as  naviga- 
tion and  the  gun  clubs,  in  every  year. 

In  1926,  as  shown  in  Table  2,  the  seasonal  run-oif  to  San  Francisco 
Bay  was  only  55  per  cent  of  normal  and  although  conditions  were  not 
as  serious  as  in  1924  a  considerable  effort  was  required  to  effect  the 
greatest  water  savings  and  relief  for  the  up-river  navigation  and  delta 
irrigation  and  salinity  difficulties.  The  procedure  was  similar  to  that 
of  1924  and  again  the  work  was  carried  on  almost  entirely  through 
appeals  to  the  water  users  for  waste  prevention  and  reduction  of  diver- 
sions where  possible.  It  is  to  be  noted  that  in  both  1924  and  1926  the 
conservation  measures  effected  were  purely  voluntary  and  there  was  no 
enforcement  of  any  particular  schedule  of  water  diversions  agreed  upon 
by  the  water  users. 

Navigation. 

The  authority  of  the  federal  government  in  the  interest  of  navigation 
is  well  known.  Every  permit  issued  by  the  Division  of  Water  Rights 
for  diversion  of  water  from  the  Sacramento  River  contains  the  follow- 
ing clause :  ' '  As  the  right  of  the  United  States  to  control  streams  in 
the  interests  of  navigation  is  paramount,  this  permit  will  in  no  way 
hinder  the  United  States  if  it  desires  to  stop  this  diversion  under  claim 
of  its  interference  with  nagivation. "  In  the  seasons  of  low  stream 
flow  and  large  irrigation  diversions  there  has  been,  therefore,  a  serious 
problem  with  respect  to  navigation  on  the  Sacramento  River  above  the 
city  of  Sacramento.  In  1924  the  river  flow  diminished  so  rapidly  that 
as  early  as  the  latter  part  of  June  there  was  insufficient  flow  to  main- 
tain navigation  and  from  that  time  until  September  it  was  practically 
abandoned.  In  that  season,  however,  the  U.  S.  War  Department  offi- 
cers, charged  with  the  maintenance  of  navigation,  adopted  a  lenient 
attitude  and,  in  view  of  the  demonstration  by  the  water  users  through 
the  River  Problems  Conference,  its  permanent  committee  and  the  Water 
Supervisor  that  every  effort  was  being  made  to  make  the  best  of  the 
situation,  made  no  move  to  arbitrarily  enforce  the  rights  of  the  federal 
government  by  enjoining  diversions.  In  speaking  of  this  situation  in 
an  address  before  the  Second  Sacramento-San  Joaquin  River  Problems 
Conference,  Colonel  U.  S.  Grant  III,  then  district  engineer  for  the  War 
Department,  stated : 

*  *  *  The  irrigation ists  should  appreciate  the  obligation  which  rests 
upon  the  War  Department  to  prevent  diversions  which  destroy  the  navigabilily 
of  the  Sacramento  River.  The  War  Department  has  withheld  action  in  this 
matter  because  of  its  desire  not  to  increase  unnecessarily  the  difficulties  of  the 
situation,  recommendations  having  even  been  made  by  one  of  my  predecessors 
for  legislation  which  would  temporarily  legalize  this  attitude.  However, 
lacking  such  legislation  and  with  the  apparently  irresponsible  and  unlimited 
diversions  which  have  been  initiated  in  the  past  five  years,  then  it  may  prove 
impossible  to  postpone  action  by  the  department  for  any  extended  period. 

To  justify  the  department  in  postponing  action,  which  might  be  very  harmful 
to  some  agricultural  interests  in  the  valley  it  seems  necessary  that  the  most 
economical  use  of  the  available  water  should  be  assured  and  that  a  plan  for 
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reconciling  conflicting  Interests  and  adjusting  their  requirements  to  the  best 
needs  of  the  community  should  1>"  manifestly  in  course  <<(  preparation.  To  u 
great  extent  this  assurance  seems  t<>  have  been  given  by  the  water  problems 
conference  and  its  permanent  committee.    The  appointmenl  of  s  water  master 

and  the  results  obtained  during  the  past  summer  are   the   West    evidence  of  the 

good  faith   and  determination   to   bring  about    the   required   solution  of  this 

intricate  problem.  Such  control  and  economy  in  the  use  of  water  should  be 
continued  until  a  satisfactory  plan  has  been  adopted,  and  the  initial  steps  fol- 
ks execution  have  been  taken. 

In  l!)!'."),  although  there  was  no  serious  shortage  of  water  for  irri- 
gation purposes,  the  How  of  the  Sacramento  River  between  Colusa  and 
Butte  City  and  in  the  vicinity  of  Verona  fell,  in  August,  to  a  point 
where  navigation  was  nearly  prohibited.  In  response,  therefore,  to  a 
letter  from  the  War  Department,  asking  that  further  measures  be 
taken  to  increase  the  flow  for  navigation,  letters  signed  by  the  per- 
manent committee  were  sent  to  approximately  1~><>  irrigationists  north 
of  Sacramento.  These  Letters  appealing  Eor  conservation  and  nil  pos- 
sible cutting  down  of  diversions  were  followed  by  personal  contacts 
through  the  Water  Supervisor's  organization.  It  was  found  that  there 
was  some  resulting  improvement  in  the  river  flow  but  not  in  the  amount 
required.  On  the  other  hand,  without  the  efforts  made  just  at  this 
time,  a  considerable  reduction  in  flow  might  have  occurred  such  as  to 
entirely  impair  navigation. 

In  the  latter  part  of  June.  1926,  with  the  flow  of  the  river  dropping 
quite  rapidly  and  down  close  to  previous  low  water  levels,  difficulty 
with  navigation  began  to  be  encountered  and.  as  in  1925,  letters  were 
again  received  from  Major  C.  S.  Ridley,  district  engineer  for  the  War 
Department,  requesting  that  measures  be  taken  in  an  endeavor  to 
insure  additional  water  for  the  maintenance  of  navigation.  In  response, 
the  Water  Supervisor  interviewed  the  representatives  of  all  of  the 
Larger  water  users,  requesting  all  possible  reductions  in  diversions  and 
advising  that  it  would  lie  required  that  waste  and  seepage  be  reduced 
to  a.  minimum.  This  was  followed  by  letters  to  all  water  users  making 
any  appreciable  diversion.  Feather  River  water  users  were  included 
in  this  appeal.  A  number  of  instances  were  found  where  waste  could 
be  prevented  and  in  almost  every  case  the  water  users  appeared  to  be 
making  a  sincere  effort  to  reduce  their  diversions  to  the  minimum 
amount  necessary  to  mature  their  crops.  Letters  from  many  of  the 
larger  users  outlining  the  conservation  measures  taken  were  received 

and  copies  of  these  letters  were  forwarded  to  Major  Ridley.  In  spite 
of  the  cooperation  given,  however,  it  was  not  possible  to  obtain  sufficient 
flow  to  maintain  navigation  to  or  above  Colusa  until  early  in  Septem- 
ber. //  would  appear,  therefore,  thai  the  limit  of  benefit  to  be  derived 
through  waste  prevention  and  voluntary  diversion  reductions  was 
reached  and  that  in  such  seasons  as  that  of  1926  additional  water  can 
only  be  obtained  by  more  drastic  measures  necessitating  the  elimina- 
tion of  some  of  the  areas  watered. 

Even  in  1927,  a  year  of  108  per  cent  run-off  as  shown  by  Table  2, 
there  occurred  some  difficulty  with  respect  to  navigation  in  the  vicinity 
of  Colusa.  The  situation  was  at  no  time  as  serious  as  that  of  1926  but 
certain  measures  on  the  part  of  the  Water  Supervisor  similar  to  those 
of  that  year,  although  not  so  extended,  were  required. 
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Gun  Clubs. 

The  use  of  water  by  gun  clubs  for  duck  ponds  has  proven  to  be  a 
matter  of  considerable  importance  in  the  conservation  work.  During 
the  critical  time  in  1924  it  was  discovered  that  some  of  the  clubs  had 
commenced  to  divert  water  for  filling  their  duck  ponds  and  this  led  to 
an  investigation  and  realization  of  the  extent  of  duck  club  activities. 
The  majority  of  the  Sacramento  Valley  clubs  are  located  in  Glenn, 
Colusa  and  Butte  counties  on  both  sides  of  the  Sacramento  River  and 
Butte  Creek.  The  particular  "centers"  are  situated  in  the  "trough" 
area  west  of  Colusa  and  in  Butte  Basin  between  the  Sacramento  River 
and  the  Marysville  Buttes.  In  this  territory  the  clubs  own  or  control 
somewhere  in  the  neighborhood  of  35,000  acres  and  flood  as  high  as 
20,000  to  25,000  acres  for  duck  ponds.  Many  of  the  clubs  have  spent 
large  sums  in  acquiring  land  and  water,  building  the  club  houses  and 
developing  the  preserves. 

With  the  up-river  irrigators  exerting  every  effort  to  conserve  water 
so  that  every  drop  available  from  every  source,  including  all  drainage 
water,  might  flow  down  to  assist  the  delta  condition,  it  was  clearly  not 
equitable  that  diversions  for  duck  clubs  be  permitted.  Only  a  few  of 
the  Sacramento  Valley  clubs  receive  their  water  by  direct  diversion 
from  the  river  and  most  of  them  fill  their  ponds  from  drainage  chan- 
nels. However,  if  this  drainage  water  were  not  diverted  it  would  return 
to  the  Sacramento  River.  On  the  West  Side  the  chief  source  is  the 
"trough"  of  Colusa  Basin  which  is  tributary  to  the  river  at  Knights 
Landing.  On  the  East  Side  the  source  is  chiefly  drainage  from  the 
large  areas  irrigated  by  the  Western  and  Sutter-Butte  canals  which 
divert  from  the  Feather  River.  This  drainage  comes  down  Butte  Creek 
and  large  drains  of  various  reclamation  and  drainage  districts,  and  if 
not  diverted  would  join  the  Sacramento  River  five  and  one-half  miles 
below  Colusa. 

In  1924  it  was  felt  that  the  clubs  that  had  commenced  diversions 
were  not  cognizant  of  the  critical  water  situation  and  had  no  intention 
of  taking  water  to  the  detriment  of  irrigation.  This  proved  to  be  the 
case,  for  after  a  letter  of  explanation  had  been  sent  to  the  clubs  by 
the  River  Problems  Committee  it  was  found  in  nearly  every  instance 
that  compliance  was  made  to  the  Water  Supervisor's  request  for  dis- 
continuance of  diversions.  In  taking  only  drainage  water  many  of  the 
clubs  had  thought  there  could  be  no  interference  with  irrigation.  How- 
ever, the  demonstration  of  the  value  to  irrigation  of  the  return  to  the 
river  of  this  drainage  water  corrected  this  situation. 

The  duck  shooting  season  does  not  open  until  October  first  but  many 
clubs  claim  that  by  beginning  diversions  as  early  as  August,  conditions 
for  shooting  by  the  time  of  the  opening  are  much  better  than  with 
diversions  commencing  later.  In  1924  the  clubs  were  asked  to  defer 
diversions  until  September  15th. 

In  1925  the  clubs  were  again  asked  to  defer  diversions  chiefly  because 
of  the  shortage  of  water  for  navigation.  Although  the  response  in  this 
instance  was  good,  there  seemed  to  be  an  inclination  to  give  less  con- 
sideration to  requested  measures  based  upon  navigation  requirements 
rather  than  those  of  irrigation.  At  a  meeting  of  the  River  Problems 
Committee  on  September  25,  1925,  representatives  of  the  War  Depart- 
ment and  gun  clubs  were  present  and  the  situation  respecting  the  use 
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of  water  by  the  clubs  was  discussed.  The  club  representatives 
expressed  a  desire  to  cooperate  with  the  committee  and  it  was  agreed 
that  a  solution  to  the  major  portion  of  the  difficulties  could  probably 
be  attained  by  effecting  a  change  in  the  opening  date  for  duck  shooting 
season  from  October  1st  to  October  15th.  This  would  permit  of  later 
diversions  which  would  not  conflict  with  irrigation  or  navigation  and 
still  allow  the  clubs  sufficient  time  to  fill  the  ponds  before  the  opening 
of  the  duck  shooting  season.  Following  up  this  idea,  during  the  winter 
of  1925-26  a  petition  was  forwarded  by  the  River  Problems  Commit- 
tee to  the  U.  S.  Secretary  of  Agriculture  asking  that  the  duck  shooting 
season  for  California  be  changed  to  the  period  October  15th-February 
1st.  The  necessity  for  this  change  as  a  conservation  measure  was  out- 
lined to  the  Secretary  and  supporting  papers  showing  a  favorable  atti- 
tude to  the  change  on  the  part  of  sportsmen  and  the  California  Fish 
and  Game  Commission  were  enclosed.  In  response  to  this  petition, 
word  was  received  from  Washington  on  June  24,  1926,  that  the  open 
season  on  water  fowl  in  California  had  been  changed  to  the  period 
October  15th-January  31st.  Under  this  change  the  season  was  opened 
on  October  15th  in  the  fall  of  1926  and  the  following  January,  within 
the  first  few  days  of  the  1927  legislative  session,  an  emergency  measure 
was  passed,  making  the  California  law  conform  to  the  new  federal 
regulation,  thereby  insuring  to  the  sportsmen  the  additional  fifteen 
days  from  January  15  to  31,  1927. 

In  1926  it  was  necessary  to  require  that  the  gun  clubs  defer  diver- 
sions to  assist  both  the  irrigation  and  navigation  situation.  Although 
the  change  in  duck  shooting  season  operated  automatically  to  help  the 
situation,  there  were  some  instances  of  early  diversions.  The  few  clubs 
taking  water  were  again  notified  that  diversions  should  be  withheld 
and  on  August  5,  1926,  these  notices  were  further  supported  by  a  letter 
from  the  River  Problems  Committee  to  the  effect  that  continued  diver- 
sions would  make  it  necessary  that  legal  steps  be  taken  to  enjoin  the 
use  of  water.  Such  action  did  not  become  necessary  and  on  the  whole, 
the  cooperation  extended  by  nearly  all  of  the  clubs  and  the  sincere 
desire  upon  their  part  to  help  the  situation  were  most  commendable. 
When,  early  in  September,  the  flow  of  the  Sacramento  River  at  Sacra- 
mento increased  to  over  3000  second-feet,  those  gun  clubs  whose  use  of 
water  would  not  affect  the  water  stages  in  the  vicinity  of  Colusa  were 
notified  that  diversions  could  be  commenced,  and  later,  by  September 
10th,  this  notice  was  extended  to  all  clubs. 

In  1927  the  requirements  for  withholding  diversions  were  confined 
to  the  gun  clubs  diverting  water  directly  from  the  Sacramento  River 
above  Colusa. 

With  the  duck  Bhooting  season  October  15th-January  31st  in  effect 
in  1926,  sportsmen  reported  many  complaints  from  the  areas  in  the 
higher  altitudes  of  the  eastern  and  northern  parts  of  the  state  because 
of  the  fact  that  in  October  the  waters  freeze  over  and  with  the  changed 
season  Hie  period  available  for  duck  shooting  was  very  limited.  Some 
objection  was  made  also  to  a  season  ending  as  late  as  February  1st 
because  it  was  claimed  this  extended  it  into  the  mating  season.  In  an 
endeavor  to  reconcile  the  various  differences,  an  effort  was  made  by 
sportsmen's  organizations,  through  the  1927  legislature  and  the  Bio- 
logical Division  of  the  U.  S.  Department  of  Agriculture,  to  establish 
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the  area  east  of  the  summit  of  the  Sierra  Nevada  mountains  and  north 
of  Mt.  Shasta  region,  as  a  district  by  itself,  with  the  season  October  1st 
to  January  15th.  The  Biological  Division,  however,  would  not  consent 
to  such  a  division  of  the  state  and  finally,  in  the  last  days  of  the  1927 
legislative  session,  the  season  for  all  of  California  was  changed  back  to 
the  original  dates,  October  lst-January  15th,  by  order  of  the  U.  S. 
Department  of  Agriculture  and  conforming  act  of  the  state  legislature. 
With  the  change  to  the  original  dates,  assurance  has  been  given  by  the 
duck  clubs  that  the  earlier  opening  of  the  season  will  not  be  permitted 
to  result  in  earlier  diversions  of  water  when  these  might  interfere  with 
irrigation  or  navigation. 

It  will  be  seen  that  the  importance  of  the  gun  clubs  in  the  water 
situation  is  somewhat  more  than  a  casual  consideration  would  indicate. 
The  principle  of  priority  to  irrigation  and  navigation  in  times  of  water 
shortage  has  been  recognized  by  the  clubs  and  a  willingness  on  their 
part  to  work  with  the  Division  of  Water  Rights  and  the  River  Prob- 
lems Committee  in  these  matters  has  been  clearly  evidenced.  Recog- 
nizing the  position  of  the  clubs,  invitation  was  extended  to  them  by  the 
River  Problems  Committee  to  appoint  a  representative  to  hold  member- 
ship on  the  committee.  Through  the  United  Gun  Clubs,  an  organiza- 
tion formed  in  1925  which  has  greatly  facilitated  contact  with  the 
clubs,  Manly  S.  Harris  of  San  Francisco  was  appointed  to  this  mem- 
bership. 

The  position  of  the  Division  of  Water  Rights  with  respect  to  grant- 
ing permits  for  the  use  of  Avater  for  duck  club  purposes  was  established 
in  June,  1927.  Prior  to  this  time  permits  upon  applications  of  this 
character  were  witliheld  pending  an  investigation  of  the  use  of  water 
by  duck  clubs  and  the  relation  of  such  diversions  to  domestic,  irriga- 
tion, navigation,  power  and  other  uses  of  water.  The  decision  reached 
in  1927  under  which  permits  for  duck  club  purposes  are  now  issued 
holds,  in  effect,  that  whereas  the  use  of  water  for  filling  duck  ponds 
can  not  be  considered  a  non-beneficial  use,  it  would  appear  to  properly 
take  an  inferior  position  with  respect  to  diversions  for  domestic,  irri- 
gation, navigation  and  other  essential  uses.  In  line  with  the  decision, 
permits  now  issued  by  the  Division  of  Water  Rights  for  duck  purposes 
contain  the  following  limiting  clauses: 

1.  No  right  to  water  shall  be  acquired  for  the  purpose  authorized 
under  this  permit  which  shall  authorize  use  to  the  disadvantage  of  any 
right  which  may  subsequently  be  acquired  for  use  for  domestic,  irriga- 
tion, agricultural,  municipal,  power,  industrial,  mining,  or  any  other 
more  beneficial  purpose. 

2.  This  permit  is  issued  subject  to  the  express  condition  that  diver- 
sions to  use  for  the  purpose  hereunder  authorized  may  be  regulated  or 
stopped  by  the  Division  of  Water  Rights  as  by  it  deemed  necessary  to 
prevent  interference  with  rights  heretofore  or  hereafter  acquired  under 
applications  for  more  beneficial  purposes. 

The   Permanent   Committee. 

Emphasis  should  be  given  to  the  great  value  in  the  conservation  work 
and  in  the  entire  investigation,  of  the  Permanent  Committee  of  the 
Sacramento-San  Joaquin  River  Problems  Conference.  Since  the  first 
conference  this  committee  has  functioned  actively  and  has  proven  to  be 
a    powerful    influence    in    welding    together    the    divergent    interests 
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involved,  in  bringing  about  constructive  cooperative  effort  and  in  pre- 
venting litigation  in  the  face  of  critical  situations  that  have  arisen.  In 
this  committee  and  the  River  Problems  Conference  there  has  been 
created  a  mosl  fortunate  medium  for  dealing  with  the  problems 
involved;  and  at  present,  the  committee,  both  a.s  representing  .the  water 
users  and  as  consultant  to  the  division,  stands  as  the  proper  body  to 
forward  an  administrative  schedule  for  water  distribution  or  any  con- 
structive plans  of  this  nature  for  bettering  the  situation. 

Water   Users   Organizations. 

In  a  territory  as  large  as  that  of  the  Sacramento-San  Joaquin,  diffi- 
culty is  encountered  in  making  contact  and  dealing  with  such  a  large 
number  of  individual  water  users.  However,  in  any  program  for  con- 
servation or  in  the  development  of  a  schedule  for  water  allocation 
based  upon  mutual  agreement,  all  should  of  course  be  included.  The 
solution  of  this  difficulty  would  appear  to  be  the  formation  of  local 
water  users  associations,  combining  in  each  association  those  water 
users  in  a  particular  locality  where  there  are  local  problems  of  common 
interest  or  where  there  is  some  particular  situation  which  sets  that 
locality  apart  from  others.  The  Division  of  Water  Rights,  Water 
Supervisor  and  permanent  committee,  could  then  deal  with  these  asso- 
ciations, thus  reaching  through  them,  with  facility  and  dispatch,  all  of 
the  water  users.  A  promising  step  in  this  direction,  resultant  from  the 
1926  shortage  for  irrigation,  was  the  action  taken  by  districts  and  water 
companies  on  the  Sacramento  River  in  organizing  the  Knights  Landing 
North  Water  lTsers  Association.  This  association,  as  the  name  implies, 
includes  all  Sacramento  River  water  users  north  of  Knights  Landing. 
As  stated  in  its  constitution  the  purpose  is  to  form  an  organization 

*  *  *  to  the  end  that  the  low  water  flow  of  the  river  may  be  so  used 
and  conserved  as  to  avoid  friction  and  litigation  among  diverters  *  *  * 
and  to  work  with  the  United  States  War  Department  in  charge  of  navigation 
on  the  Sacramento  River,  the  State  Division  of  Water  Rights,  and  the  per- 
manent committee  of  the  Sacramento-San  Joaquin  River  Problems  Conference 
in  all  questions  of  policy  regarding  the  use  of  water  from  the  river. 


This  organization  can  greatly  facilitate  conservation  work  and  all 
dealings  with  the  water  users  within  it,  and  the  possibility  and  advan- 
tage of  either  the  formation  of  similar  associations  or  the  reorganiza- 
tion of  existing  ones  so  that  the  entire  Sacramento-San  Joaquin  terri- 
tory would  be  covered,  is  worthy  of  consideration. 
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CHAPTER  II 

MEASUREMENTS  OF  STREAM  FLOW 

During  the  irrigation  seasons  1924  to  1928,  inclusive,  stream  flow 
measurements  in  the  Sacramento-San  Joaquin  territory  have  been 
obtained  through  the  cooperation  of  the  Water  Resources  Branch  of  the 
U.  S.  Geological  Survey  for  stations  as  follows : 

Sacramento  River  at  Red  Bluff,  Butte  City,  Colusa  and  Knights 
Landing,  1924-1928,  inclusive. 

Sacramento  River  at  Kennett  and  Verona,  1926-1928,  inclusive. 

Feather  River  at  Nicolaus,  1924-1928,  inclusive. 

American  River  at  Fairoaks,  1924-1 928,  inclusive. 

Mokelumne  River  at  Woodbridge,  1924-1928,  inclusive. 

Mokelumne  River  at  Thornton,  1926-1928,  inclusive. 

San  Joaquin  River  near  Vernalis,  1924-1928,  inclusive. 

Supplementing  these  the  Water  Supervisor  has  maintained  addi- 
tional stations  on  Upper  Butte  Creek  one  mile  west  of  the  East  Side 
Highway,  1925-1928,  inclusive;  on  lower  Butte  Creek  and  Butte 
Slough,  1924-1928,  inclusive ;  on  the  American  River  at  H  street  bridge, 
Sacramento,  1924-1928,  inclusive ;  and,  in  connection  with  return 
water  measurements,  at  a  considerable  number  of  other  stations  as 
reported  in  Chapter  IV. 

The  stations  at  Kennett,  Red  Bluff  and  Woodbridge  are  maintained 
throughout  the  year,  but  the  records  are  given  in  this  report  for  the 
irrigation  season  only. 

Because  there  is  tidal  action  at  Sacramento  during  the  irrigation 
season,  it  has  not  been  possible  to  maintain  a  gaging  station  at  this 
point.  The  record  given  for  the  daily  discharge  at  Sacramento  is 
therefore  one  which  has  been  computed  by  using  the  Knights  Landing 
record  (1924  and  1925)  and  Verona  record  (1926-1928,  inclusive)  and 
making  due  allowance  for  the  inflow  and  draft  between  these  stations 
and  Sacramento. 


TABLE  3 
COMPARATIVE  STREAM  FLOW  DATA 


Seasonal 
run-off  to 
San  Fran- 
cisco Bay 
in  per  cent 
of  normal 

(2) 

Average  discharge  in  second-feet  during  minimum  month  (July  or  August) 

Year 

Sacramento  River 

Feather 
River  at 

Nicolaus 

(7) 

American 

River  at 

"H"  Street 

bridge 

Sacramento 

(8) 

San  Joaquin 

(1) 

Red 

Bluff 

(3) 

Knights 

Landing 

(4) 

Verona 

(5) 

Sacramento 
(6) 

River  near 
Vernalis 

(9) 

1924 

27 
78 
55 
108 
75 

2,900 
3,490 
3,090 
3,770 
3,580 

1,090 
2,140 
1,390 
2,340 
2,050 

909 
3,030 
1,880 
3,660 
2,880 

10 
543 
396 
709 
500 

16 
335 
190 
388 
236 

420 

1925 

1926.... 

1927.... 

1928 

1,990 
3,520 
2,940 

820 

601 

1,400 

919 

In  Table  3  the  variation  in  stream  flow  at  the  various  stations,  1924 
to  1928,  inclusive,  is  well  indicated  in  the  comparison  between  the  mini- 
mum monthly  discharges  and  the  seasonal  run-off  to  San  Francisco 
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Hay  in  per  cenl  of  normal.  The  latter  figure  as  used  represents  the 
flow  of  all  major  streams  tributary  to  San  Francisco  Bay  as  measured 
at  the  Foothill  stations  of  the  U.  S.  Geological  Survey.  For  the  irri- 
gation season,  therefore,  it  does  not  take  account  of  the  draft  below  the 
measuring  stations,  ll  will  lie  noted  that  the  seasonal  variation  in 
run-off  is  closely  reflected  by  the  minimum  at  these  stations,  although 
the  degree  of  reflection  is  comparatively  small  at  the  Red  Bluff  station. 

This  chapter  presents  the  daily  discharge  records,  1924  to  1928, 
inclusive,  for  the  various  stations,  and  certain  other  miscellaneous 
measurements  of  stream  flow  which  were  made. 


TABLE  4 
DISCHARGE   OF   SACRAMENTO   RIVER  AT   KENNETT— 1926 


Day 

Daily  discharge  in  second-feet 

April 

May 

June 

July 

August 

September 

October 

1 

5,150 
5.150 
4.980 
5,490 
6,030 
6.400 
10,500 
28.400 
•.'0,701) 
14.500 
12,700 
11.000 
9,820 
'.1.170 
8,550 
8.350 
8.150 
7.950 
7,350 
6.970 
6,780 
6,590 
(i.400 
6,400 
6,210 
6.210 
6,210 
6.030 
5,850 
5,850 

5,850 
5,670 
5,320 
5,150 
5,490 
5.150 
5,150 
5,150 
4,980 
4.810 
4,650 
4,490 
4,330 
4,180 
4,030 
4,030 
3,890 
3.890 
3,890 
3.750 
3,750 
3.;  50 
3,890 
3. S00 

3,610 

3,750 
3,750 
3,890 
3,750 
3,750 
3,610 

3,360 
3,480 
3,480 
3,480 
3,480 
3,480 
3,240 
3,240 
3,130 
3,360 

3.240 
3,360 
3.130 
3.130 
3,130 
3.130 
3,240 
3.130 
3,020 
3.130 
3.2(0 
3.1.30 
3.020 
3,020 
3,020 
8.020 
3  020 
3,130 
3,020 

2,920 
3,020 
3,020 
3,020 
2.920 
2.020 
2,920 
2,920 
2,920 
2,920 
2.020 
2  920 

L',020 
2.870 
2.920 
2.870 
2,870 
2,870 
2,870 
2,820 
2.730 
2,820 
2,820 
2.820 
2,820 
2,780 
2,780 
2,780 
J.S70 
2,820 
2.820 

2,780 
2.730 
2.690 
2,730 
2,780 
2,730 
2.780 
2.730 
L'.tiOO 
2,690 
2,650 
2,650 
2,690 
2.780 
2.730 
2.730 
2,780 
2,780 
2,780 
•J. 730 
2.780 
2.050 
2.000 
2.000 

2,690 

2.730 
2,730 
2,730 
2,690 
2,730 
2,730 

2.730 
2.780 
2.780 
2  730 
2.730 
2,730 
2,690 
2,690 
2,730 
2,730 
2,780 
2  73(1 
2,730 
2,730 
2.730 
2,690 
2.690 
2,690 
2,730 

2.000 
2.730 
2.730 
2.780 
2.780 
2.730 

2,780 

2.7SO 
2,780 
2.780 
2,780 

2,820 

2 

2  920 

3 

2,920 

4 

2  920 

5 

2  920 

6 

2  920 

7.. 

2  870 

8 

■  S7i> 

9 

3  130 

10 

4  980 

11 

3  890 

12 

3  360 

13 

14 

3  130 

15 

3  130 

16 

3  130 

17 

3  240 

18. 

3  130 

HI 

.3  160 

20 

3  160 

21.. 

3  080 

22 

3  130 

23 

:;  i:-;o 

24 

3  130 

25 

3  130 

26 

3,130 

3,130 

3  130 

27 

28 

29 

3  130 

30 

3  130 

31 

3  130 

Mean 

8.660 
515  000 

4,360 
268,000 

3.210 
191.000 

2.880 
177,000 

2,720 
167,000 

'    2,740 
163,000 

3  170 

Acre-feet  for  month 

195  000 

Note — This  is  a  permanent  station  of  the  Water  Resources  Branch  of  tin-  ('.  S.  Geological  Survey  established  at 
Sennet!  in  1025.  Thisstation  is  maintained  throughout  the  year,  but  the  record  is  given  Here  foi  the  prn"<l  of  the  irri- 
gation season  only. 
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TABLE  5 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  KENNETT— 1927 


Day 

Daily  discharge  in  second-feet 

April 

May 

June 

July 

August 

September 

October 

1__ 

25,900 
53,600 
48,300 
30,600 
24,400 
20,700 
18,500 
16,800 
15,600 
14,800 
15,100 
14,300 
13,500 
13,200 
12,700 
12,500 
11,700 
11,700 
11,200 
10,800 
10,300 
10,800 
10,000 
10,800 
12,000 
13,200 
13,500 
12,700 
12,200 
12,000 

11,500 

11,000 

10,500 

10,300 

10,000 

11,000 

10,500 

9,820 

9,380 

9,380 

9,170 

9,170 

9,380 

9,820 

10,000 

10,000 

9,820 

9,170 

8,550 

8,150 

7,750 

7,550 

7,350 

7,350 

7,350 

7,350 

7,350 

7,350 

6,970 

6,590 

6,400 

6,590 
6,590 
6,590 
6,590 
6,780 
6,780 
6,590 
7,160 
7,160 
6,590 
6,590 
6,590 
6,030 
6,030 
6,030 
5,850 
5,670 
5,490 
5,150 
4,810 
4,810 
4,810 
4,980 
5,150 
4,810 
4,490 
4,810 
4,810 
4,650 
4,810 

4,490 
4,330 
4,330 
4,330 
4,330 
4,330 
4,330 
4,330 
4,180 
4,030 
4,180 
4,030 
4,030 
4,030 
4,030 
3,890 
3,890 
3,610 
3,750 
3,750 
3,750 
3,750 
3,890 
3,610 
3,360 
3,610 
3,610 
3,610 
3,610 
3,750 
3,750 

3,480 
3,610 
3,480 
3,360 
3,360 
3,480 
3,360 
3,360 
3,480 
3,480 
3,360 
3,360 
3,360 
3,360 
3,360 
3,240 
3,240 
3,240 
3,240 
3,240 
3,240 
3,240 
3,240 
3,240 
3,360 
3,360 
3,360 
3,360 
3,360 
3,360 
3,360 

3,480 
3,610 
3,480 
3,360 
3,360 
3,360 
3,360 
3,360 
3,360 
3,360 
3,360 
3,360 
3,360 
3,360 
3,480 
3,360 
3,360 
3,360 
3,240 
3,240 
3,360 
3,240 
3,360 
3,240 
3,360 
3,130 
3,240 
3,360 
3,360 
3,240 

3,360 
3,240 
3,240 
3,130 
3,240 
3,240 
3,240 
3,240 
3,130 
3  240 

2 

3. 

4 

5__ 

6 

7 

8 

9. 

10 

11 

3,240 
3,240 
3,240 
3,240 
3  130 

12 

13 

14 

15 

16 

3  130 

17 

3,130 
3  130 

18 

19 

3,240 

20 

3.240 

21 

3,130 

22_ 

3,130 

23 

3,130 

24 

3,240 

25. 

3,240 

26 

3,480 

27 

3,750 

28 

3,480 

29 

3,480 

30 

3,480 

31- 

3,610 

Mean 

17,100 
1,020,000 

8,900 
547,000 

5,790 
345,000 

3,950 
243,000 

3,350 
206,000 

3,350 
199,000 

3,270 

Acre-feet  for  month .   _ 

201,000 

14 


DIVISION    OF    WATER    RESOUK'  ES 


TABLE  6 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  KENNETT— 1928 


Day 

Daily  discharge  in  second-feel 

April 

May 

June 

July 

August 

September 

Ootober 

1 

22.600 

25,100 

21,000 

18,600 

17,500 

17,200 

15,900 

15,100 

14,600 

13,800 

12.800 

12,300 

11,500 

10,800 

10,600 

12,300 

13.000 

12,000 

11,500 

10,800 

10,300 

9,880 

9,660 

10,100 

9,660 

9,220 

9,000 

9,000 

8,560 

8,360 

8,360 
8,160 
7,960 
7,560 
7,560 
7,560 
7,160 
7,760 
7,560 
7,560 
7,560 
7,160 
6,560 
6,180 
6,180 
5,990 
5,990 
5,800 
5,620 
5.620 
5,620 
5,990 
5.620 
5,440 
5,260 
5,000 
5,090 
5,090 
4,920 
4,750 
4,590 

4,590 

4,750 
4,590 
4,430 
4,430 
4,430 
4, 2  SO 
4,280 
4,130 
4,280 
4.430 
4,430 
4,280 
4,130 
4,130 
1,130 
4.130 
3,990 
3,990 
3,990 
4,130 
3,990 
3.000 
3,000 
3,990 
3,850 
3,850 
3,850 
3,850 
3,850 

3,710 
3,850 
3  850 
3.850 
3,710 
3.710 
3,710 
3,710 
3,710 
3,710 
3,710 
3,580 
3,580 
3,580 
3,450 
3.450 
3.450 
3.450 
3,450 
3,580 
3,580 
3,580 
3,580 
3,580 
3,580 
3.450 
3.450 
3.450 
3,330 
3.330 
3,330 

3.330 
3.330 
3,210 
3.210 
3,210 
3,210 
3.210 
3,100 
3.210 
3,100 
3,100 
3,100 
3.100 
3.210 
3.210 
3,210 
3.210 
3,100 
3,100 
3.100 
3,100 
3,100 
3,100 
3,210 
3,210 
3,210 
3.210 
3,210 
3,210 
3.210 
3,210 

3,210 
3.210 
3,100 

3.100 
3,100 
3.100 
3,100 
3,100 
3,100 
3,100 
3,210 
3.210 
3,210 
3.210 
3,210 
3.210 
3,100 
3,100 
3.210 
3,210 
3.210 
3.210 
3,100 
3.100 
3.210 
3.210 
3,210 
3,210 
3,210 
3.210 

3.210 

2 j 

3.210 

3 

3.210 

4 

5 

3.450 

6 

3.330 

7 

3.330 

8 

3.210 

9 

10 

3,210 

11 

3,210 

12 

3,100 

13 

3.210 

14 

3,210 

15 

3,210 

16 

3,210 

17 

3,210 

18.... 

3,210 

19... 

3.210 

20 

3,210 

21 

3,210 

22 

3.210 

23 

3,210 

24 

3,210 

25.... 

3,210 

26 

3.210 

27.... 

3,210 

28 

3,210 

29 

3,210 

30... 

3.330 

31..  . 

3,330 

Mean 

13,100 
780,000 

6,370 
392,000 

4.170 
218,000 

3,580 
220,000 

3,180 
196,000 

3,170 
189,000 

3,230 

Acre-feet  for  month 

100,000 

water  supervisor's  REPORT,   1924-1928 
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TABLE  7 
DISCHARGE    OF    SACRAMENTO   RIVER    NEAR    RED    BLUFF— 1924 


Day 

Daily  discharg 

e  in  second-feet 

March 

April 

May 

June 

July 

August 

September 

October 

1. 

4,790 
4,790 
4,900 
4,900 
4,790 
4,690 
4,590 
4,590 
4,590 
4,590 
4,490 
4,490 
4,390 
4,390 
4,300 
4,300 
4,300 
4,100 
4,100 
4,010 
4,010 
4,100 
4,100 
4,300 
4,490 
4,390 
4,390 
4,390 
4,490 
4,390 
4,300 

4,300 
4,300 
4,200 
4,590 
4,490 
4,390 
4,390 
4,390 
4,390 
4,200 
4,010 
4,010 
4,010 
3,920 
4,010 
4,010 
3,920 
4,100 
4,010 
3,740 
3,740 
3,920 
3,830 
3,920 
3,660 
3,580 
3,580 
3,660 
3,580 
3,580 

3,490 
3,490 
3,490 
3,400 
3,400 
3,320 
3,400 
3,320 
3,240 
3,240 
3,320 
3,320 
3,320 
3,400 
3,400 
3.320 
3,240 
3,240 
3,240 
3,150 
3,150 
3,150 
3,150 
3,060 
3,060 
3,060 
3,060 
3,060 
3,150 
3,150 
3,060 

3,060 
3,060 
3,060 
2,980 
2,980 
2,980 
2,900 
2,980 
2,980 
3,060 
2,980 
2,980 
2,980 
2,980 
2,980 
2,980 
2,980 
2,900 
2,980 
2.900 
2,900 
2,900 
2,980 
2,980 
2,980 
2,900 
2,980 
2,980 
2,900 
2,900 

2,980 
2,980 
2,900 
2,900 
2,900 
2,810 
2,900 
2,980 
2,980 
2,900 
2,900 
2,900 
2,900 
2,980 
2,900 
2,900 
2,810 
2,810 
2,900 
2,900 
2,900 
2,900 
2,900 
2,900 
2,900 
2,900 
2,900 
2,810 
2,810 
2,810 
2,900 

2,900 
2,900 
2,900 
2,900 
2,810 
2,810 
2,810 
2,810 
2,900 
2,900 
2,810 
2,810 
2,810 
2,900 
2,900 
2,900 
2,900 
2,900 
2,980 
3,060 
3,060 
3,060 
3,060 
2,980 
2,900 
2,900 
2,900 
2,980 
2,900 
2,810 
2,900 

2,900 
2,900 
2,900 
2,900 
2,900 
2,900 
2,900 
2,900 
2,900 
2,900 
2,900 
2,900 
2,900 
2,900 
2,980 
2,980 
2,980 
2,980 
2,980 
2,900 
2,900 
2,980 
3,060 
3,060 
3,060 
2,980 
2,980 
3,060 
3,150 
3,060 

2,900 

2 

2,900 

3 

2,980 

4 

5 

3,060 
3,060 

6 

3,240 

7 

8... 

3,240 
3,320 

9 

3,320 

10 

11 

3,320 
3,320 

12 

3,320 

13 

14.. 

15 

16 

17.. 

18 

19 

20 

21 

22 

3,320 
3,320 
3,400 
4.390 
4,010 
3,740 
3.580 
3,580 
3,580 
3,580 

23 

3,580 

24 

25 

26 

3,660 
3,580 
3,490 

27 

28 

29 

30 

4,010 

6,630 

10,200 

5,430 

31.. . 

5,430 

Mean  .. 

Acre-feet  for  month 

4,430 
272,000 

4,010 
239,000 

3,250 
200,000 

2,970 
177,000 

2,900 
178,000 

2,900 
178,000 

2,960 
176,000 

3,890 
239,000 

Note — This  is  a  permanent  station  of  the  Water  Resources  Branch  of  the  U.  S.  Geological  Survey,  located  near  the 
site  of  the  proposed  Iron  Canyon  dam;  mile  198.6  above  Sacramento.  This  station  is  maintained  throughout  the  year 
but  the  record  is  given  here  for  the  period  of  the  irrigation  season  only. 
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DIVISION    OF    WATER    RESOURCES 


TABLE  8 
DISCHARGE   OF   SACRAMENTO    RIVER    NEAR    RED    BLUFF— 1925 


Pay 

1  telly  discharge  in  leoond-feel 

April 

May 

June 

July 

August 

September 

October 

1 

19,800 

15,900 
19,800 

40.000 
20.000 

28,600 
21,000 
10,400 

18,200 
17,400 

20,200 
30,300 
21.0110 
21,000 
19,800 
20,200 
20,600 
19,000 
26,700 
22,900 
25,800 
21,400 
19,800 
18,600 
17,000 
15,900 
14.800 
14,000 
13,700 
13,700 

18,700 
12,900 
12,600 
12,200 
12,200 

11.900 

11,500 
10,900 

10.200 

9,860 
9,540 

10,200 

12.000 

12,600 

11,200 
10.500 

10,500 

10,200 
9,860 
9.860 

10,500 
9,860 
9,220 
8,910 
S.liOO 
8,300 
8,000 
7,710 
7,710 
7,430 
7,430 

8.000 

0.220 

10,500 

9,220 
8,300 
s  nun 
7  130 
7,100 
7,160 
6,890 
6,630 
6,370 
6,370 
6,120 
5,830 
5,880 
5,650 
5,660 
5,320 
4,790 
4,790 
4,900 
5,000 
1,690 
4,590 
4,490 
4,300 
4.100 
4,200 
4.300 

4,100 

8,880 
3,740 
3,530 
3,400 
:;  100 
3,320 
3,240 

3,000 
2,900 
3,580 
3,830 
3.020 
3,920 
3.740 
3,740 
3,580 
3,660 
3.000 
3,920 
3,830 
3,830 
3,830 
3,830 
3,830 
3,660 
3,660 
3,580 
3,490 
3.740 

3,580 

3.100 

3,320 
3,240 

3,240 
3,210 

3,400 
3,490 

3.000 

3,660 
8,660 
3,660 

3,660 
3,580 
3,580 
3,580 
3,580 
8,490 
3.400 
3,490 
3.400 
3,580 
3,490 
3.490 
3,490 
3,400 
3,400 
3  320 
3.400 

3,400 
3,400 
3,400 

3,400 

3,490 

1,200 
3,920 
3,740 

3,660 
3,660 

3,580 
3.580 

3.580 
3,830 

4.000 

4,300 
4,010 
3,920 
3,830 
3,660 
3,660 
3,660 
3,660 
3.740 
4.010 
3,920 

3,830 

2 

3,920 

3 

4,010 

4                    _ 

3,830 



3,630 

6 

7 

8 

g _. 

4,010 
4,300 
4,100 

4.100 

in 

4.010 

ii                  

4.010 

12 

4,010 

13 

4,100 

14 

4.100 

15 

4,100 

16 

4,100 

17 

4,200 

18 

4,100 

19 

4.010 

20 

4,010 

21 

4.100 

22 

4,010 

23 

4,010 

24 

4,010 

25 

3,920 

26.. 

3,920 

27 

3.920 

28 

4,010 

29 

4,010 

30 

4.100 

31 

4.010 

Mean 

21,000 
1,250,000 

10,300 
633,000 

6.200 
369,000 

3.650 

224,000 

3,490 

215,000 

3,770 
224,000 

4,020 

Acre- feet  for  month 

247,000 

water  supervisor's  REPORT,   1924-1928 
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TABLE  9 
DISCHARGE   OF   SACRAMENTO   RIVER   NEAR   RED    BLUFF— 1926 


Day 

Daily  discharge  in  second-feet 

April 

May 

June 

July 

August 

September 

October 

1„ 

6,370 

6,370 

6,120 

6,370 

8,600 

10,900 

12,200 

36,600 

48,200 

29,000 

25,400 

19,800 

16,600 

14,800 

13,700 

12,600 

11,900 

12,600 

11,200 

10,200 

9,540 

9,220 

8,910 

8,600 

8,300 

8,300 

8,000 

8,300 

8,000 

7,710 

7,710 
7,710 
7,160 
7,660 
8,300 
8,000 
8,300 
8,000 
7,160 
6,890 
6,630 
6,120 
6,120 
5,650 
5,650 
5,430 
5,210 
5,100 
5,100 
4,900 
4,900 
4,790 
4,790 
5,000 
4,900 
4,790 
4,790 
4,790 
4,690 
4,590 
4,520 

4,440 
4,370 
4,300 
4,200 
4,100 
4,100 
4,010 
3,920 
3,920 
3,830 
3,920 
3,830 
3,740 
3,740 
3,660 
3,580 
3,660 
3,660 
3,660 
3,490 
3,490 
3,580 
3,740 
3,580 
3,490 
3,400 
3,400 
3,400 
3,400 
3,320 

3,240 
3,240 
3,320 
3,320 
3,320 
3,240 
3,240 
3,320 
3,320 
3,240 
3,240 
3,320 
3,240 
3,240 
3,240 
3,150 
3,150 
3,150 
3,150 
3,150 
2,980 
2,980 
3,060 
3,150 
3,150 
3,150 
3,060 
3,060 
3,150 
3,150 
3,150 

3,150 
3,150 
3,060 
3,060 
3,060 
3,150 
3,150 
3,150 
3,150 
3,150 
3,150 
3,060 
3,060 
3,150 
3,150 
3,150 
3,150 
3,150 
3,150 
3,150 
3,150 
3,060 
3,060 
3,060 
3,060 
3,060 
3,150 
3,150 
3,060 
3,150 
3,150 

3,060 
3,150 
3,150 
3,150 
3,060 
3,060 
3,150 
3,060 
3,060 
3,150 
3,150 
3,150 
3,150 
3,150 
3,060 
2,980 
3,060 
2,980 
2,980 
3,060 
3,060 
3,060 
3,060 
3,060 
2,980 
3,060 
3,150 
3,150 
3,150 
3,150 

3,240 

2 

3,490 

3 

3  490 

4.. 

5 _. 

6 

7 

8 

3,400 
3,400 
3,400 
3,320 
3,320 

9 

10___ 

3,400 
5  650 

11 

12 

13 

5,320 
4,200 
3  830 

14 

3  740 

15 

3,830 
3  830 

16 

17 

3  740 

18 

19 

3,660 
3  660 

20 

3  660 

21 

3  660 

22 

3  660 

23 

3  660 

24 

3,660 
3,580 
3  660 

25 

26 

27 

3  660 

28 

29 

3,660 
3  580 

30 

3  580 

31 

3  490 

Mean 

13,500 
803,000 

5,980 
368,000 

3,760 
224,000 

3,190 
196,000 

3,120 
192,000 

3,090 
184,000 

3,730 
229  000 

Acre-feet  for  month 

3—68336 
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1>I  VISION    OF    WATER    RESOURCES 


TABLE  10 
DISCHARGE   OF   SACRAMENTO    RIVER    NEAR   RED    BLUFF— 1927 


Day 

Daily  ■  1  i t- 

charge  in  sccond-fcc  t 

April 

May 

June 

July 

August 

September 

October 

1 

24,500 
71,200 
75,100 
54,800 
40,300 
83,600 

2.1.11111 

25,800 
24,600 

'J.'. Tim 
21,900 
21,000 
19,800 
19,400 
18,600 
17, sun 
17,400 
16,600 
16,200 
15,500 

II,  Mill 

14,800 
11. Hill 
14,400 
15,600 
16,600 
17,800 
17,800 
16,600 
16,200 

15,500 
15,500 
14,400 
14,000 
13,700 
14,000 
15,500 
14,000 
12,900 

12.(100 
12,200 
12.200 
12,200 

12.200 

12,900 
12,1 

12.H00 

12,600 

11,900 

11,200 

10,500 

9,860 

9,540 

'.1.220 

8,910 

8,910 

'.1.220 

9,220 

8,910 

8,300 

8,150 

8,000 
7,850 
7.710 
7,710 
7,710 
7,710 
8,000 
8,600 
9,540 
8.600 
8,000 
8.300 
7,710 
7, Hill 
7,160 
0,890 
6.630 
6,630 
6,120 
5,880 
5,650 
5.650 
5,650 
5,650 
5,430 
5,430 
5,430 
5,320 
5,320 
5,210 

5,210 
5,100 
5,100 
5,000 
5,000 
5,000 
5,000 
4,900 
4,900 
4,690 
4,590 
4,590 
4,490 
4,390 
4,390 
4.490 
4,390 
4,300 
4,100 
4,200 
4.200 
4,200 
4,200 
4.200 
4,010 
3,920 
3,920 
4,010 
4.100 
4,200 
4,200 

4,100 
4,100 
4,100 
3,920 
3,830 
3,830 
3,830 
3,830 
3,740 
3,830 
3.830 
3,830 
8,830 
3,830 
3.740 
3.740 
3,660 
8,740 
3,660 
3,660 
3,740 
3,660 
3,660 
3,660 
3,660 
3,740 
3,660 
3,660 
3,740 
3.740 
3.740 

3,740 
3,830 
3,830 
3,740 
3,740 
3,660 
3,580 
3,660 
3,660 
3,660 
3,740 
3,740 
3,660 
3,740 
3,830 
3.830 
3,830 
3,830 
3,830 
3,740 
3.740 
3,830 
3,830 
3,830 
3.830 
3.830 
3.740 
3,830 
8,920 
3,920 

3,830 

2 

3,920 

3 

3.830 

4 

3,740 

5 

3  740 

i.      

3,830 

7 

3,830 

8 

3,830 

9 

3,830 

Ill 

3  740 

11       

3,740 

12 

13 

14 

15 

10 

17 

18 

19 

3.740 
3.740 
3,740 
3,660 
3,660 
3,660 
3,660 
3,660 

20 

8  740 

21.. 

3  740 

22 

3  660 

23 

3,660 

24 

3,740 

25 

3,830 

20 

3,920 

27 

4,590 

28 

4,490 

29 

4.300 

30 

4,490 

31   .. 

4,790 

Mean. 

2-1  Kim 
1,480,000 

11,800 
726,000 

6,890 
410.000 

4.480 
275.000 

3,780 
232,000 

3,770 
224,000 

3,880 

Acre-feet  for  month 

239,000 

water  supervisor's  REPORT,   1924-1928 
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TABLE  11 
DISCHARGE    OF    SACRAMENTO    RIVER   NEAR    RED    BLUFF— 1928 


Day 

Daily  dis 

charge  in  second-feet 

April 

May 

June 

July 

August 

September 

October 

1 

37,000 
38,400 
41,100 
31,800 
28,000 
26,200 
24,900 
23,600 
21,400 
21,000 
19,400 
18,600 
17,000 
15,900 
15,500 
15,500 
18,600 
17,000 
15,900 
15,100 
14,000 
13,700 
12,900 
13,700 
13,300 
12,600 
12,200 
11,500 
11,200 
10,900 

10,900 
10,900 
10,200 
10,200 
9,540 
9,540 
8,910 
8,910 
9,220 
9,220 
9,220 
8,910 
8,300 
7,710 
7,430 
7,160 
7.160 
7,160 
6,630 
6,630 
6,630 
7,160 
7,160 
6,630 
6,630 
6,120 
6,120 
5,880 
5,880 
5,650 
5,430 

5,320 
5,320 
5,430 
5,210 
5,000 
5,000 
4,900 
4,900 
4,790 
4,690 
4,900 
5,000 
5,000 
4,790 
4,690 
4,690 
4,590 
4,590 
4,490 
4,490 
4,590 
4,590 
4,490 
4,390 
4,390 
4,390 
4,390 
4,390 
4,300 
4,300 

4,300 
4,300 
4,300 
4,300 
4,200 
4,200 
4,200 
4,200 
4,200 
4.200 
4,100 
4,100 
4,100 
4,100 
4,100 
4,010 
4,010 
4,010 
4,010 
4,010 
3,920 
3,920 
3,920 
3,920 
3,830 
3,830 
3,830 
3,830 
3,830 
3,740 
3,740 

3,740 
3,740 
3,740 
3,740 
3,660 
3,660 
3,660 
3,580 
3,580 
3,490 
3,490 
3,490 
3,490 
3,490 
3,490 
3,490 
3,490 
3,490 
3,490 
3,490 
3,490 
3,490 
3,490 
3,490 
3,580 
3,660 
3,660 
3,660 
3,580 
3,580 
3,580 

3,660 
3,580 
3,580 
3,490 
3,490 
3,400 
3,400 
3,400 
3,490 
3.490 
3,580 
3,660 
3,740 
3,740 
3,660 
3,660 
3,660 
3,580 
3,580 
3,580 
3,580 
3,580 
3,580 
3,580 
3,580 
3,580 
3,660 
3,660 
3,660 
3,660 

3,660 

2 -- 

3,580 

3 

3,660 

4 

3,830 

S_ 

4,010 

6 

4,010 

7. 

3,920 

8 

3,830 

9                                   

3,830 

10...         

3,740 

11..                  

3,660 

12 

3,660 

13 

3,660 

14 

3,660 

15 

3,740 

16 

3,740 

17...                     

3,740 

18 

19_ 

3,740 
3,920 

20 

3,830 

21 

3,830 

22 

3,740 

23 

3,740 

24 

3,830 

25 

26 

3,830 
3,830 

27... 

28 

3,830 
3,830 

29_ 

3,830 

30 __ 

31— 

3,920 
4,100 

Mean 

Acre-feet  for  month 

19,600 
1,170,000 

7,840 
482,000 

4,730 
281,000 

4,040 
248,000 

3,570 
220,000 

3,580 
213,000 

3,800 
234,000 
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TABLE  12 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  BUTTE  CITY— 1924 


Day 

Daily  dischargi 

in  second-feet 

May 

June 

July 

August 

September 

October 

L. 

e2,470 
e2,470 
e2,470 
e2,380 
e2,380 
e2,300 
e2,380 
e2,300 
c2.220 
,■'.-.22(1 
e2,300 
e2,300 
e2,300 

e2,800 
e2,270 

2.220 
2,220 
2.160 
2,090 
2,090 
2,090 
2,160 
2,160 
2,090 
2,160 
2,030 
1,970 
2.030 
2,090 
2,030 

1,910 
1,850 
1,800 
1,800 
1,800 
1,680 
1,680 
1,680 
1,680 
1.740 
1,680 
1,740 
1.740 
1.740 
1,740 
1.740 
1,800 
1,850 
1,800 
1,910 
1,910 
1,800 
1,800 
1,850 
1,800 
1,800 
1,800 
1,800 
1.800 
1,800 

1,800 
1.800 
1,850 
1,800 
1,800 
1,740 
1,740 
1,740 
1,740 
1,740 
1.740 
1,680 
1 ,680 
1,630 
1.680 
1,680 
1,580 
1,580 
1,530 
1,530 
1,530 
1,580 
1,630 
1,680 
1,630 
1,680 
1,630 
1.630 
1,630 
1.630 
1,630 

1,680 
1,680 
1,740 
1,740 
1,740 
1,630 
1.030 
1,580 
1,580 
1,680 
1,680 
1,030 
1,680 
1,740 
1,800 
1.74H 
1.740 
1.800 
1,800 
1,850 
1,910 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,850 

1,850 
1,910 
1,910 
1,910 
1,970 
2,090 
2,090 
2,090 
2.160 
2.220 
2,220 
2,220 
2.280 
2.280 
2.280 
2.350 
2.420 
2.420 
2,280 
2,280 
2.350 
2,420 
2.480 
2.550 
2,620 
2,620 
2,620 
2.620 
2,690 
2,700 

2  690 

2 

2  550 

3 

2  650 

4 

2  550 

5 

2,690 

0 

2900 

7 

2  980 

8. 

3,050 

9 

3,200 

10 

3  120 

11 

3  120 

12 

3  200 

13... 

3  200 

14 

3,200 

15 

3,200 

16       

17 

3,420 

:;  900 

18 

4,060 

19 

4,060 

20.. 

3,900 

21 

3.820 

22 

3,820 

23 

3,820 

24 

3,820 

25 

3,900 

26 

3,900 

27... 

3,900 

28 

4.060 

29 

5,900 

30.. 

8,860 

31 

6,120 

Mean 

2,230 
137,000 

1,780 
106,000 

1.670 
103,000 

1,790 
110,000 

2.300 
137,000 

3,720 

Acre-feet  for  month 

229,000 

B  -Estimated  by  comparison  with  Red  Bluff  record — gaging  station  not  established  until  May  16. 
Note — Gagings  taken  near  Butte  City  bridge,  mile  1 16  above  Sacramento. 
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TABLE  13 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  BUTTE  CITY— 1925 


Day 

Daily  discharge  in  second-feet 

June 

July 

August 

September 

October 

1      

2,860 
2,780 
2,700 
2,700 
2,700 
2,540 
2,460 
2,380 
2,380 
2,310 
2,160 
2,010 
2,310 
2,860 
2,780 
2,780 
2,700 
2,540 
2,540 
2,540 
2,540 
2,620 
2,780 
2,700 
2,700 
2,620 
2,620 
2,460 
2,460 
2,460 
2,310 

2,380 
2,380 
2,240 
2,240 
2,240 
2,160 
2,080 
2.080 
2;310 
2,310 
2,340 
2,380 
2,380 
2.310 
2,310 
2,240 
2,240 
2,160 
2.160 
2.160 
2,160 
2,160 
2,080 
2,160 
2,240 
2,310 
2,310 
2,240 
2,160 
2,160 
2,080 

2,080 
2,160 
2,080 
2,080 
2,240 
2,240 
2,310 
2,540 
2,780 
2,900 
2,850 
2,800 
2,780 
2,750 
2,720 
2,700 
2,700 
2,940 
3,700 
3.600 
3,420 
3,260 
3,180 
3,100 
3,100 
3,020 
3,020 
3,260 
3,260 
3,510 

3,600 

2 

3.510 

3          _ 

3,510 

4 

3,700 

5 

3,600 

6 

3,790 

7 

3,880 

8 

4,280 

9      

4,280 

10 

4,280 

LI 

4,180 

12 

4,280 

13 ~ - 

4.280 

14      

4,280 

15          - 

4,280 

16 

4,280 

17 

"5,350 
5,290 
5.180 
4,900 
4,450 
4,280 
4,160 
4,200 
3,600 
3,510 
3,340 
3,180 
2.940 
2,860 

4.280 

18 - 

4,380 

19 

4.380 

20 

4.280 

21 

4,180 

22 

4,080 

23 

4,080 

24 

4.080 

25 

4,080 

26 

4,080 

27 

4,080 

28                 

3.980 

29 

4,080 

30.     

4,080 

31                        

4,080 

Mean 

*4,090 
*114,000 

2,560 
157,000 

2,230 
137,000 

2,840 
169  000 

4,070 

Acre-feet  for  month .  

250,000 

*  14  days. 

**  Date  gagings  were  begun. 
Note — Station  maintained  by  Water  Resources  Branch  of  the  U.  S.  Geological  Survey  under  cooperative  agreement. 
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TABLE  14 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  BUTTE  CITY— 1926 


Day 

Daily  discharge  in  Bocond-fcct 

May 

June 

July 

August 

September 

October 

1 

3,260 
3,180 
3,100 
3,100 
3,000 
2,900 
2,800 
2,700 
2,600 
2,500 
2,500 
2,500 
2,450 
2,400 
2,350 
2,300 
2,240 
2,310 
2,240 
2,240 
2,160 
2,160 
2,160 
2,160 
2,080 
2,010 
2,010 
1,880 
1,880 
1,880 

1,880 
1,880 
1,820 
1,880 
1,880 
1,880 
1.820 
1,820 
1,820 
1,760 
1,820 
1,820 
2,080 
2,620 
1,940 
1,880 
1,880 
!.t;io 
1,580 
1,580 
1.520 
1,460 
1,410 
1,460 
1,460 
1,460 
1,410 
1,360 
1,360 
1,410 
1.410 

1,460 

1,460 
1,410 
1,360 
1,520 
1,310 
1,360 
1,360 
1,360 
1,410 
1 ,860 
1,310 
!,::in 
1,360 
1,360 

1.110 

I. IK) 
1,620 
1,460 
1,460 
1,520 
1,520 
1,580 
1,580 
l.roii 
1,760 
1.880 
1,940 
1,940 
1,940 
2,160 

1,940 

1,820 
1,940 
2,010 

2,080 
-'.010 
2,160 
2,240 

I'. 210 
2.240 
2. 240 
2,310 
2,310 
2,460 
2.:,  to 
2.:,  io 
2.:.  to 
2,460 
2,540 
2.:,  io 
2,620 
2,620 
2,660 
2.700 
2,620 

2,700 
2.7SO 
2  860 
2,!>40 

2,940 

2,940 

2 

3.100 

3..                       

3,260 

4 

3.340 

5 

3,340 

6__                      

3,260 

7. 

3.340 

8 

3,260 

9..                    

3.340 

10                       

3,840 

11.. 

4,780 

12... 

13.                

1,480 

14..                      - 

15... 

3,790 

16  ...               

17 

1,880 

18..            

3,880 

1!)  .              

3,790 

20 

3,700 

21... 

3,700 

22                                             .... 

3,700 

23 

3,700 

24 

3,600 

25..                       

3.600 

26 

3,600 

27... 

♦•3,600 

3,600 
3,600 
3,600 
3,340 

3,700 

28 

3,700 

2!).. 

3,600 

30.. 

31 

3,600 

Mean -- 

•3,550 
•35,200 

2,440 
145.000 

1,710 
105,000 

1,530 
94,100 

2.420 

141.000 

3.690 

Acre-feet  for  month 

227,000 

1  5  days. 

1  Date  gagings  were  begun. 
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TABLE  15 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  BUTTE  CITY— 1927 


Day 

Daily  discharge  in  second-feet 

June 

July 

August 

September 

October 

1  

4,440 
4,340 
4,160 
4,060 
4,060 
3,960 
3,870 
3,870 
3,870 
3,780 
3,690 
3,600 
3,600 
3,440 
3,440 
3,350 
3,350 
3.270 
3,190 
3,030 
3,030 
3,030 
3,030 
3,030 
3,030 
2.880 
2,800 
2,730 
2,730 
2.730 
2,800 

2,800 
2.730 
2,660 
2,730 
2,590 
2,520 
2.520 
2,520 
2,460 
2,460 
2,460 
2,400 
2,400 
2,400 
2,400 
2,340 
2,340 
2,340 
2,340 
2,340 
2,340 
2,340 
2,280 
2,340 
2,340 
2,400 
2,400 
2,460 
2,520 
2,590 
2,590 

2,660 
2,730 
2,800 
2,880 
2,800 
2,800 
2,730 
2,730 
2,730 
2,800 
2,800 
2,880 
2,880 
2,880 
2,960 
3,030 
3,110 
3,190 
3,190 
3,190 
3,030 
3,110 
3,190 
3,190 
3,270 
3,270 
3,350 
3.270 
3,350 
3,350 

3,440 

2 

3,440 

3 

3.520 

4 

3,350 

5  .. 

3,270 

6 

3,270 

7 

3,350 

8 

3,440 

9 

3,440 

10... _- 

3,520 

11 

3,520 

12 

3,520 

13             

3,520 

14 

3,520 

15 

3,520 

16 

*6,560 
6,340 
6,120 
5,900 
5,580 
5,260 
4,940 
4,900 
4,850 
4,850 
4,800 
4,750 
4,740 
4,640 
4,440 

3,520 

17                            

3,440 

18.. 

3,440 

19 

3,520 

20  .                     

3,600 

21 

3,690 

22 

3,690 

23 

3,690 

24 

3,780 

25... 

3,780 

26... 

3,960 

27 

4,060 

28 

4,540 

29 

4,640 

30 

4,540 

31              

4,840 

Mean -       -     _. 

"5,240 
"156,000 

3,430 
211,000 

2,460 
151,000 

3,000 
179,000 

3,690 

Acre-feet  for  mont h. . 

227,000 

!  Start  of  gagings  for  season. 
1  15  days. 


24 


DIVISION    OK    YVATI.i;     UI'.SOl    K(   I  - 


TABLE  16 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  BUTTE  CITY— 1928 


Day 

D  lily  discharge  in  second-fret 

May 

June 

July 

August 

September 

October 

1 

10,800 
10,600 
10,400 
9,950 
9,600 
9,300 
9,100 

S.950 

8,900 

9,000 
9,000 
8,950 
8,600 
8,100 
•7,660 
7,220 
7,220 
6,780 
6.780 
6,560 
fi.340 
6,340 
6,780 
6,560 
6,340 
6,010 
5,790 
5,680 
5  470 
5.360 
5,260 

5,050 
4,840 
1,740 
4,640 
4,540 
4,340 
4.340 
4,160 
1,060 
3,900 
4,010 
1,000 
4,060 
(,060 
3,870 
3,780 
3.780 
3,690 
3.600 
3,520 
3,520 
3,200 
3,780 
3,650 
3,530 
3,400 
3,270 
3.270 
3.270 
3,270 

3,270 

3.270 

3,190 

3,270 
3,270 
3,190 
3,080 
3,030 
2,960 
2,920 

2.SS0 

2,880 
2,800 
2.730 
2.730 
2,660 
2,590 

2.590 

2,520 

2,520 

2,590 
2,660 
2.730 
2,730 
2,730 
2,660 
2,590 
2.520 
2.520 
2,400 

2,340 
2,280 
2,280 
2,220 

2.220 
2,220 
2.220 
2.220 
2.220 
2.2211 
2,160 
2.150 
2,130 
2.120 
2.110 

2,160 
2,160 

2.220 
2.220 
2.160 
2.160 
2,110 
2,110 
2,160 
2,160 
2.220 
2,280 
2.340 
2,340 

2,280 

2.340 
2.400 
2.340 
2,340 
2,280 
2.340 
2.340 
2.400 
2,400 
2,460 
2.520 
2,660 

2,960 

3.030 
3.030 
3.030 
3.030 
3,030 
3.030 
3.030 
3.030 
3,030 
3,030 
3.030 
3,030 
3,110 
3.110 
3,190 
3,190 

3,270 

3,270 



3 

4 

5 

3,440 

6 

3,600 

7 

3,600 

8 

3,600 

9 

3.520 

10  .              

3.520 

11..               

3,440 

12..              

3.440 

13 

3,440 

14 

3,440 

15 

3.440 

16 

3,520 

17 

3,580 

18  . 

3,600 

19 

3.520 

20 

21. 

3.600 

22.. 

3.600 

23 

3.520 

24 

3.520 

25. 

3,520 

26 

3,600 

27 

3,600 

28 

3.600 

29... 

3,600 

30..             

3,690 

31 

3,690 

Mean 

7,730 
475,000 

3,920 
233,000 

I'  SIM 

172,000 

2,210 
136,000 

2,780 
165,000 

3,520 

Acre-feet  for  month 

216,000 

1  Record  by  U.  S.  Geological  Survey  after  May  15th.    Prior  record  by  Water  Supervisor. 
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TABLE  17 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  COLUSA— 1924 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 _ 

e2,270 

e2,270 

e2,270 

e2,180 

e2,180 

e2,100 

e2,180 

e2,100 

e2,020 

e2,020 

e2,100 

e2,100 

e2,100 

e2,180 

e2,180 

2,170 

2,030 

1.960 

1,890 

1,890 

1,960 

1,890 

1,890 

1,890 

1,890 

1,890 

1,890 

1,890 

1,830 

1,890 

1,890 

1  830 

1,710 
1,710 
1,770 
1,770 
1,710 
1,770 
1,710 
1,710 
1,710 
1,650 
1,650 
1,650 
1,650 
1,590 
1,590 
1,590 
1,590 
1,530 
1,530 
1,530 
1,470 
1,530 
1,590 
1,530 
1,530 
1,590 
1,590 
1,590 
1,590 
1,590 
1,590 

1,590 
1,650 
1,650 
1,650 
1,650 
1,590 
1,530 
1,470 
1,470 
1,590 
1,650 
1,590 
1,590 
1,650 
1,710 
1,710 
1,770 
1,770 
1,770 
1,830 
1,830 
1,830 
1,890 
1,890 
1,960 
1,960 
2,030 
2,030 
2,030 
2,030 
2,030 

1,890 
1,960 
1,960 
2,030 
1,960 
2,030 
2,100 
2,100 
2,170 
2,100 
2,170 
2,100 
2,170 
2,240 
2,240 
2,240 
2,310 
2,390 
2,310 
2,310 
2,310 
2,310 
2,390 
2,390 
2,480 
2,570 
2,570 
2,570 
2,570 
2,660 

2  660 

2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

770 
710 
710 
650 
650 
650 
650 
650 
710 
770 
770 
770 
710 
710 
710 
710 
770 
710 
710 
770 
770 
710 
710 
710 
710 
710 
770 
770 
770 

2,660 
2,480 
2  480 

3 

4.. 

5. 

2,660 
2,850 
2,950 
3,050 
3,150 
3,250 
3  150 

6 

7 

8 -. 

9  ... 

10 

11 

12 

3,150 
3,250 
3,350 
3,350 
3,460 
3  900 

13 

14 

15 

16 

17 

18 

4,380 
4,140 
3,900 
3,790 
3,790 
3,790 
3,790 
3,790 
3,900 
3,900 

19.. 

20 

21 

22 

23 

24 

25 

26 

27 

28 

3,900 
4  740 

29 

30 

7,680 

31 

7,380 

Mean 

2,040 
125,300 

1,720 
102  OOi 

1,620 
99,600 

1,750 
108,000 

2,250 
134,000 

3  700 

Acre-feet  for  month 

228,000 

e — Estimated  by  comparison  with  Red  Bluff  record — gaging  station  not  established  until  May  15. 
Note — Gagings  taken  near  Colusa  bridge,  mile  89.4  above  Sacramento. 
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TABLE  18 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  COLUSA— 1925 


Dav 

Daily  d 

scharge  in  sccond-fect 

June 

July 

August 

September 

October 

1 

2,500 
2,440 
2,360 
2,380 
2,400 
2,270 
2,180 
2,100 
2,120 
•2,210 
2,160 
2,030 
1,950 
2,400 
2,500 
2,500 
2,500 
2,400 
2,350 
2,400 
2,350 
2,400 
2,500 
2,500 
2,500 
2,600 
2,500 
2,450 
2,350 
2,350 
2,260 

2,210 
2,300 
2,120 
2,080 
2,030 
2,030 
1,910 
1,870 
1,990 
2,030 
2,120 
2,120 
8,860 
2,260 
2,210 
2,210 
2,210 
2,120 
2,080 
2,080 
2,120 
2,120 
2,080 
2,080 
2,120 
2,160 
2,160 
2,120 
2,120 
2,090 
2,060 

2,030 
2,030 
2,030 
1,990 
2,030 
2,120 
2,120 
2,210 
2,500 
2,810 
2,700 
2,600 
2,600 
2,600 
2,600 
2,600 
2,600 
2,700 
3,250 
3,840 
3,600 
3,480 
3,360 
3,250 
3,140 
3,030 
2,920 
.1,140 
3,250 
3,360 

3  600 

2 

3,480 
3  480 

3 

4 

3,600 
3,720 

5 

6 

3,720 

7 

3  840 

8 

4,080 
4  210 

9 

10 

4  210 

11 

4  080 

12 

4,080 

13 

4,080 

14 

4,210 

15 

4,210 

16 

4,210 

17 

4,210 

18.. 

4,210 

19 

4,210 

20 

4,210 

21 

4,210 

22 

4,080 

23 

4,080 

24 

3,960 

25 

3,960 

26 

4,080 

27 

4,080 

28 

4,080 

29 

4,080 

30 

4,080 

31 

4,080 

Mean 

2,340 
144,000 

2,110 
130,000 

2,750 
164,000 

4,010 

Acre-f«et  for  month 

247,000 

*  Discharge  prior  to  this  date  estimated  by  comparison  with  Butte  City  station.    Record  started  July  10th. 
Note — Station  maintained  by  Water  Resources  Branch  of  the  U.  S.  Geological  Survey  under  cooperative  agreement. 
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TABLE  19 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  COLUSA— 1926 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

3,140 
2,920 
2,810 
2,700 
2,700 
2,600 
2,400 
2,400 
2,300 
2,210 
2,160 
2,120 
2,210 
2,080 
1,990 
1,910 
1,840 
1,840 
1,800 
1,840 
1,800 
1,700 
1,660 
1,730 
1,730 
1,640 
1,660 
1,620 
1,560 
1,570 

1,560 
1,560 
1,500 
1,540 
1,540 
1,540 
1,480 
1,470 
1,440 
1,420 
1,470 
1,490 
1,480 
2,080 
1,800 
1,500 
1,640 
1,400 
1,350 
1,330 
1,300 
1,210 
1,150 
1,130 
1,160 
1,150 
1,100 
1,070 
1,060 
1,080 
1,130 

1,130 
1,130 
1,100 
1,090 
1,090 
1,120 
1,040 
1,060 
1,090 
1,080 
1,090 
1,050 
1,030 
1,040 
1,070 
1,070 
1,080 
1,110 
1,170 
1,180 
1,220 
1,270 
1,300 
1,310 
1,380 
1,460 
1,540 
1,610 
1,660 
1,700 
1,800 

1,910 
1,730 
1,700 
1,730 
1,840 
1,840 
1,910 
2,030 
•     2,120 
2,160 
2,120 
2,210 
2,260 
2,300 
2,350 
2,400 
2,350 
2,350 
2,350 
2,350 
2,400 
2,350 
2,400 
2,450 
2,500 
2,500 
2,600 
2,600 
2,700 
2,920 

3,050 

2 

3,050 

3 

3,250 

4 

3,460 

5 

3,460 

6 

3,350 

7..                   

3,350 

8. 

3,350 

9 

3,250 

10 - 

3,350 

11 

4,020 

12 

5,220 

13 

4,740 

14 

4,020 

15... 

3,680 

16..                                       

3,790 

17 

3,900 

18.. 

3,900 

19 

3,900 

20 

3,790 

21 

3,790 

22 

3,680 

23 

3,680 

24 

3,680 

25 

3,570 

26 

3,680 

27 

"3,600 
3,480 
3,360 
3,360 
3,250 

3,680 

28 

3,680 

29 

3,680 

30 

3,570 

31 

3,570 

Mean 

*3,410 
•33,800 

2,090 
124,000 

1,390 
85,500 

1,230 
75,600 

2,250 
134,000 

3,680 

Acre-feet  for  month 

226,000 

*  5  days. 
**  Date  gagings  were  begun. 


28 


DIVISION    OK    WATER    RESOURI  I  3 


TABLE  20 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  COLUSA— 1927 


Daj 

Daily  discharge  in  sec 

nnd-fcet 

June 

July 

August 

September 

October 

1 

4,220 
4,220 
4,030 
4,030 
3,850 
3,850 
3,670 
3,580 
3,490 
3,580 
3.400 
3,310 
3,220 
3,130 
3,040 
3,040 
3,040 
3.040 
2,950 
2.860 
2,680 
2,680 
2,680 
2,680 
2,680 
2.500 
2,340 
2,340 
2,340 
2,420 
2,340 

2,420 
2,420 
2,840 
2,340 
2,340 
2.180 
2.180 
2,180 
2,180 
2,100 
2,100 
2,100 
2,030 
2,030 
2.030 
2,030 
2,080 
2.000 
2.000 
1,960 
2,000 
2,000 
1.960 
1,960 
2,000 
2,030 
2,100 
2,180 
2,180 
2,260 
2,340 

2,420 
2,420 
2,420 
2,590 
2,500 
2,500 
2,420 
2,420 
2,420 
2,500 
2,590 
2,590 
2.68(1 
2.680 
2,770 
2.860 
2,860 
2,950 
3.040 
2,950 
2.950 
2,950 
2,950 
3,040 
3,130 
3,130 
3,130 
3,130 
3,220 
3,310 

3,400 

2 

3,490 

3 

3,490 

4 

3,580 

S     

3,400 

6 

:i.4(M) 

7 

3,400 

8 

3,490 

9 , 

3,580 

10 

3,580 

11 

3,670 

12... 

3,580 

13. _ 

3,580 

14.. 

3,580 

15...                               _ 

3,580 

i>. 

•6,420 
6,220 
8,120 
5,920 
5,520 
5,320 
1,920 
4,820 
4,820 
4,820 
4.720 
4,320 
4,420 
4,420 
1,220 

3,580 

17 

3,580 

18...         

3,580 

19...                          

20 

3,580 

21 

3,670 

22... 

3,670 

23 

24... 

3,670 

25 

3,670 

26 

3.670 

27... 

3,850 

28 

4.030 

29 

4,420 

30... 

4,420 

31 

4,620 

Mean 

•♦5,140 
•♦153,000 

3,140 

193,000 

2,130 
131,000 

2,780 
165,000 

3,680 

Acre-feet  for  month . 

226,000 

*  Start  of gagings  for  season. 
♦•15  days. 
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TABLE  21 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  COLUSA— 1928 


Day 

L 

taily  discharge 

in  second-feet 

May 

June 

July 

August 

September 

October 

1 

11,400 
11,100 
10,800 
10,500 
10,100 
9,750 
9,500 
9,300 
9,100 
9,150 
9,150 
9,150 
8,900 
8,350 
*7,830 
7,500 
7,280 
7,060 
6,840 
6,620 
6,420 
6,420 
6,420 
6,620 
6,320 
6,020 
5,820 
5,620 
5,420 
5,320 
5,220 

5,020 
4,820 
4,720 
4,620 
4,620 
4,420 
4,220 
4,120 
3,940 
3,850 
3,760 
3,760 
3,850 
3,760 
3,670 
3,580 
3,670 
3,490 
3,490 
3,400 
3,310 
3,400 
3,400 
3,400 
3,310 
3,310 
3,130 
3,130 
3,040 
3,040 

3,040 
3,040 
2,950 
2,950 
2,950 
2,950 
2,860 
2,770 
2,770 
2,770 
2,680 
2,680 
2,630 
2,580 
2,530 
2,470 
2,420 
2,420 
2,340 
2,340 
2,340 
2,340 
2,420 
2,420 
2,420 
2,420 
2,420 
2,340 
2,260 
2,260 
2,260 

2,180 
2,100 
2,100 
2,030 
2,030 
2,030 
2,030 
2,030 
2,030 
2,000 
2,000 
2,000 
2,000 
1,960 
1,960 
2,000 
2,030 
2,030 
2,030 
2,030 
2,030 
2,030 
2,000 
2,000 
1,960 
2,030 
2,100 
2,180 
2,180 
2,100 
2,100 

2,100 
2,180 
2,260 
2,180 
2,180 
2,180 
2,260 
2,260 
2,260 
2,340 
2,420 
2,500 
2,590 
2,770 
2,860 
2,950 
2,950 
3,040 
3,040 
2,950 
2,950 
3,040 
3,040 
3,130 
3,130 
3,130 
3,130 
3,220 
3,220 
3,310 

3,310 

2 

3,400 

3..            

3,400 

4 

3,400 

5..     

3,490 

6 

3,580 

W 

3,670 

8 

3,670 

9..                   

3,580 

10 

3,580 

11 

3,490 

12..                   

3,490 

13. 

3,400 

14... 

3,400 

15...                 

3,490 

16 

3,490 

17 

3,490 

18... 

3,490 

19 

3,490 

20 

3,580 

21 

3,490 

22...            

3,490 

23...                     

3,490 

24 

3,490 

25 

3,490 

26.. 

3,580 

27 

3,580 

28 

3,670 

29 

3,670 

30 

3,670 

31 

3,760 

Mean 

7,910 
486,000 

3,780 
225,000 

2,580 
159,000 

2,040 
125,000 

2,720 
162,000 

3,520 

Acre-feet  for  month.     .   _  _ 

216,000 

*  Record  by  U.  S.  Geological  Survey  after  May  15th.    Priorrecnrd  by  Water  Supervisor. 
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TABLE  22 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  KNIGHTS  LANDING— 


1924 

Day 

I):iily  discharge  in  sccond-fc ct 

May 

June 

July 

August 

September 

October 

1 

c2,0"0 
c2,070 
e2,070 
el,980 
el, 980 
el,900 
el, 980 
el. (100 
cl.820 
el,820 

rl.'lOO 

bI.900 

, ■1,1K)U 
cl,8U0 
1,700 
1,870 
1,870 
1,870 
1,820 
1,700 
1,650 
1,050 
1,650 
1,700 
1,760 
1,760 
1,760 
1,760 
1,760 
1,650 
1,650 

1,550 
1,450 
1,400 
1,400 
1,350 
1,350 
1,400 
1,400 
1,380 
1,280 
1,250 
1,400 
1,500 
1,450 
1,450 
1,500 
1,500 
1,550 
1.000 
1,550 
1,500 
1,500 
1,400 
1,280 
1,200 
1,300 
1,280 
1,200 
1,200 
1,220 

1,180 
1,050 
1,030 
1,150 
1,130 
1,050 
1,130 
1,180 
1,180 
1,160 
1,150 

1,100 
1,100 
1,200 
1,130 
982 
958 
1,030 
1,100 
1,130 
1,150 
1,100 
982 
1,050 
1,100 
1,080 
1,050 
1,100 
1,080 
1,050 
1,080 

1,130 
1,150 
1,150 
1,220 
1,220 
1,280 
1,220 
1,200 
1,180 
1,150 
1,200 
1,220 
1,200 
1,200 
1,250 
1,320 

1.10(1 

1,450 
1,460 
1,500 

1,600 
1,700 
1,870 
1,980 
2,040 
2,090 
1,980 
1,870 
2,040 
2,040 
1,980 

1,920 
1,820 
1,820 
1,870 
1,920 
1,920 
1,920 
2,040 
2.090 
2.1  to 
.'.000 
•.'.140 
2,200 

2,320 

2,320 
2.380 
2,440 
2,500 
2,500 
2,560 
2,620 
2,620 
2,680 
2,680 
2,740 
2,800 
2,740 
2.680 
2,620 

2,680 

2 

2,740 

3 

2.740 

4 

2,680 

5 

2,740 

6 

2,860 

7 

3,100 

8 

3.340 

9 

:S.47U 

10 

3,000 

11.. 

3.540 

12..                           

:i,470 

13 

:;,470 

14.. 

3.540 

15 

3,640 

16..                                

3,600 

17... 

3.800 

18..            

4,060 

19..                

4.320 

20 

4,250 

21... 

4,180 

22 

4,120 

23 

4.120 

24 

4,060 

25.. 

4,060 

26 

4,120 

27 

4,180 

28.. 

4,120 

29 

4,320 

30 

4,980 

31 

6.260 

Mean 

1,830 
112,400 

1,390 
82,700 

1,090 
67,000 

1,490 
91,600 

2,310 
137,000 

3,740 

Acre-feet  for  month 

230,000 

e — Estimated  by  comparison  with  Red  Bluff  record — gage  not  established  until  May  15. 

Not» — The  gagings  are  taken  at  the  Sicramento  River  railroad  bridge  at  Knights  Landing  at  mile  34.0  above  Sac- 
ramento and  therefore  include  the  water  entering  the  river  from  the  back  borrow  pit  of  Reclamation  District  787. 
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TABLE  23 

DISCHARGE  OF  SACRAMENTO  RIVER  AT  KNIGHTS  LANDING— 

1925 


Day 

Daily  discharge  in  second-feet 

June 

July 

August 

September 

October 

1__ 

8,400 
8,280 
8,160 
9,000 
9,960 

10,200 
9,480 
8,880 
8,400 
7,800 
7,560 

*7,060 
6,510 
6,150 
5,890 
5,560 
5,400 
5,370 
5,230 
5,130 
5,150 
4,710 
4,280 
4,250 
4,160 
3,990 
3,910 
3,670 
3,510 
3,270 

3,050 
3,050 
2,980 
2,910 
2,840 
2,840 
2,770 
2,630 
2,560 
2,490 
2,350 
2,210 
2,080 
1,960 
2,140 
2,350 
2,350 
2,350 
2,350 
2,280 
2,280 
2,210 
2,350 
2,350 
2,350 
2,420 
2,490 
2,490 
2,420 
2,350 
2,350 

2,210 
2,210 
2,210 
2,080 
1,960 
1,960 
1,960 
1,900 
1,840 
1,960 
2,020 
2,080 
2,140 
2,350 
2,350 
2,280 
2,210 
2,140 
2,080 
2,080 
2,080 
2,140 
2,140 
2,210 
2,210 
2,210 
2,280 
2,350 
2,280 
2,210 
2,210 

2,140 
2,140 
2,210 
2,280 
2,280 
2,420 
2,560 
2,700 
2,910 
3,120 
3,350 
3,350 
3,350 
3,270 
3,190 
3,190 
3,270 
3,430 
3,670 
3,990 
4,150 
4,150 
4,070 
3,990 
3,910 
3,830 
3,750 
3,750 
3,830 
3,910 

4,070 

2...                  

4,150 

3 

4,230 

4 

4,230 

5.. 

4,390 

6 

4,390 

7 

4,470 

8 

4,630 

9„ 

4,870 

10                                                     

4,950 

11 

4,870 

12..                       

4,790 

13  .                                               

4,790 

14 

4,870 

15 

4,790 

16...                                        

4,710 

17...                                         

4,630 

18 

4,630 

19 

4,550 

20 

4,470 

21 

4,470 

22 

4,470 

23.. 

4,470 

24 

4,390 

25 

4,310 

26.... 

27 

4,230 
4,150 

28 

4,150 

29...                                                             

4,150 

30 

4,150 

31.. 

4,150 

Mean 

6,310 
375,000 

2,470 
152,000 

2,140 
132,000 

3,270 
195,000 

4,470 

Acre-feet  for  month 

275,000 

12th. 


Discharge  prior  to  this  date  estimated  by  using  U.  S.  Weather  Bureau  daily  gage  readings.   Record  started  June 


Notb — Station  maintained  by  Water  Resources  Branch  of  the  U.  S.  Geological  Survey  under  cooperative  agreement 
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TABLE  24 

DISCHARGE  OF  SACRAMENTO  RIVER  AT  KNIGHTS  LANDING— 

1926 


Day 

Daily  discharge  in  second-fect 

May 

June 

July 

August 

September 

October 

1 

3,430 
3,190 

_'.'.IKII 

2,910 
2,840 
2.770 
J. 77(1 
2,830 
2,490 
2,490 
2,490 
2,490 
2,420 
2,420 
2,850 
2,210 
2,210 
2,080 
2,080 
2,080 
2,080 
2,080 
1,960 
1,900 
1.900 
1,840 
1,780 
1,780 
1,720 
1,600 

1,600 
1,660 
1,660 
i.i.nii 
1,600 
1.000 
1,600 
1,500 
1,460 
1,400 
1,400 
1,450 
1.450 
1,400 
1,660 
1,720 
1,500 
1,500 
1,400 
1,300 
1,200 
1,200 
1,150 
1,160 
1.170 
1.180 
1,180 
1,130 
1,050 
1,080 
1,080 

1,100 
1,130 
1,180 
1,150 
1,150 
1,180 
1,150 
1,130 
1,150 
1,180 
1,150 
1,220 
1,250 
1,250 
1,300 
1,400 
1,450 
1,450 
1.550 
1,550 
1,600 
1,660 
1,690 
1,720 
1,720 
1,840 
1,960 
2,020 
2,130 
2,240 
2,350 

2,280 
2,350 
2,350 
2,350 

2,490 

2,680 
2,630 
2,630 

2.770 
2,980 
3,050 
3,120 
3,190 

.{.270 

3,270 
3,350 
3.430 

3.430 

3.430 

3,430 

3,350 

3.350 

•3,390 

•3,440 

•3,410 

•3,360 

•3,410 

•3,400 

•3,480 

:!,070 

8,670 

2.. 

3,670 

3 

8,750 

4... 

5... 

3,830 

6 

3,870 

7... 

3,910 

8 

.'{,830 

9 

3,670 

10... 

3,670 

11 

3,670 

12 

4,280 

13 

1,960 

14 

4,710 

15... 

4.310 

16 

4.07(1 

17 

4.070 

18 

4.150 

19.. 

4.150 

20 

4.150 

21.. 

4,150 

22 

4,110 

23 

4, (Kill 

24 

4.010 

25..                             

3,960 

26... 

3,910 

27 

>4,150 
3,990 

3,830 
3,750 
3,670 

3,990 

28 

1,070 

29 

4,070 

30 

3,990 

31.. 

3,990 

Mean.. 

••3,880 
"38,500 

2,330 
139,000 

1,390 
85,500 

1.4S0 
91,000 

3,090 
184,000 

4,010 

Acre-feet  for  month 

247,000 

*  Estimated  by  comparison  with  Colusa  and  back  borrow  pitdischargc  at  Knighls  Landing. 
'*  5  days. 
'  Date  gagings  were  begun. 
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TABLE  25 

DISCHARGE  OF  SACRAMENTO  RIVER  AT  KNIGHTS  LANDING— 

1927 


Day 

Daily  discharge  in  second-feet 

June 

July 

August 

September 

October 

1 

4,140 
4,020 
4,020 
3,960 
3,900 
3,780 
3,620 
3,510 
3,450 
3,400 
3,400 
3,280 
3,180 
3,120 
3,010 
2,960 
2,960 
2,900 
2,840 
2,840 
2,840 
2,790 
2,790 
2,790 
2,790 
2,740 
2,680 
2,570 
2,570 
2,520 
2,570 

2,620 
2,570 
2,520 
2,460 
2,520 
2,460 
2,350 
2,350 
2,350 
2,300 
2,300 
2,240 
2,240 
2,240 
2,300 
2,300 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2,130 
2,130 
2,240 
2,300 
2,300 
2,400 
2,460 
2,460 
2,570 

2,740 
2,740 
2,790 
2,840 
2,960 
3,010 
3,060 
3,060 
2,960 
2,960 
2,960 
3,060 
3,060 
3,120 
3,180 
3,280 
3,400 
3,500 
3,620 
3,670 
3,670 
3,670 
3,720 
3,840 
3,840 
3,780 
3,670 
3,670 
3,780 
3,840 

3,900 

2 

4,020 

3 

•6,720 
6,720 
6,780 
6,840 
7,080 
7,320 
7,500 
7,680 
7,800 
7,680 
7,560 
7,440 
7,200 
6,900 
6,720 
6,360 
6,060 
5,700 
5,400 
5,220 
5,040 
4,920 
4,860 
4,860 
4,680 
4,500 
4,380 
4,260 

4,020 

4 

4,020 

5...                       

4,020 

6 

4,020 

7 

3,960 

8..                       

3,960 

9 

4,020 

10 

4,020 

11..                        

4,020 

12 

4,140 

13 

4,140 

14...                             

4,080 

15 

4.080 

16 

4,080 

17 

4,020 

18 

3,960 

19 

4,020 

20.. 

4,080 

21 

4,080 

22 

4,080 

23 

4,080 

24.... 

4,080 

25. 

4,020 

26 

4,140 

27 

4,260 

28 

4,440 

29. 

4,680 

30.. 

4,860 

31.. 

4,980 

Mean 

"6,220 
"345,000 

3,160 
194,000 

2,340 
144,000 

3,320 
198,000 

4,140 

Acre-feet  for  month 

255,000 

1  Start  of  gagings  for  season. 
'  28  days. 
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TABLE  26 

DISCHARGE  OF  SACRAMENTO  RIVER  AT  KNIGHTS  LANDING— 

1928 


Daily  dischnrg 

pin  second-feet 

May 

June 

July 

August 

September 

October 

1 

11,100 

11,100 
10,000 
10,600 
10,100 
9.800 
0,600 
9,500 
0,500 
0,400 

0,600 

0,400 

•0,140 

8,600 

8,100 
7,780 
7,460 
7,220 
7.140 
6,080 

6,980 

li.'tSII 
li.tiliO 
6,500 
6.260 
5,040 
5.800 
5,640 

5,500 
5,340 

:...'7ll 

4,070 

4,740 

4,600 
1,800 

4,180 
4,040 
3,000 
3,830 
3,760 
8,760 
8,000 
3,000 
;  BOO 
3  760 
8,700 
3,570 
3,440 
3,380 
3,320 
3.320 

3.380 
3,320 
3,140 
3,020 

3,020 
3,080 

3,080 
3,14(1 
8,020 
2,060 
3.020 

J. '.Mill 

2,900 
2. Sill 
2,780 
.'  730 
2,620 
2,620 
2,620 
2,620 
2,560 
2,660 
2,540 
2,520 
2,500 
2,480 
2,460 
2,440 
2,420 
2,400 
2,400 
2,460 
2,460 
2,510 
2,460 
2,460 
2,400 

2,300 
2,300 
2,250 
2,200 
2,100 
2,050 
2,000 
2,000 
2,050 
2.000 
2,000 
1,010 
1,910 
1,010 
1,860 
1,860 
1,860 
1,010 
1,960 
2,000 
2,000 
2,000 
2,000 

2.000 

2,000 

2,000 
2,100 
2,150 
2,250 
2,300 
2,350 

2,350 
2,400 
2,510 

2.(120 
2,680 
2,780 
2,840 
2,840 
2,840 
2,900 
2,960 
3,140 
3,320 
3,440 
3,640 
3,760 
3,830 
3,830 
3,830 
3,760 
3,700 
3.(140 
3,570 
3,640 
3,570 
3,570 
3,570 
3.500 
3,500 
3,440 

3  500 



3  500 

3 

3,570 

1       

3  500 

5.. 

3  570 

6 

3,640 

7 

3  700 

8 

3  700 

9 

10 

3  700 

11 

3  700 

u       

3  640 

13 

3  570 

II      

3  570 

15 

3  570 

16 

3,500 
3,440 

3,640 

3.(140 
3  700 

17 

18 

19 

20 

21      

22 

3  700 

23 

3,640 
3,640 
3,640 
3  700 

24 

25 

26 

27 

3,700 
3,760 

3  760 

28... 

29 

30 

3,700 
3  760 

31 

Mean 

8,310 
510,000 

3,800 
231,000 

2,640 
1 '12,000 

2.0.-)0 
1211,000 

3,270 
195,000 

3,630 
223,000 

Acre-feet  for  month 

'  Record  b]  I    9  Qeological  Survey  after  May  14th.    Prior  reoord  by  Water  Supervisor. 
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TABLE  27 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  VERONA— 1926 


35 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

20,800 

10,800 

18,600 

17,600 

17,300 

19,900 

20,600 

20,100 

19,100 

17,700 

16,000 

14,700 

13,700 

12,700 

12,000 

11,300 

10,500 

9,920 

9,600 

9,440 

9,300 

8,940 

8,560 

8,270 

7,960 

7,670 

7,460 

7,040 

6,740 

6,480 

6,290 

5,940 
5,660 
5,360 
5,150 
4,940 
4,880 
4,700 
4,350 
4,110 
4,200 
4,220 
4,060 
3,870 
3,800 
3,560 
3,320 
3,320 
3,170 
3,080 
3,100 
3,140 
3,080 
2,940 
2,890 
2,800 
2,730 
2,610 
2,570 
2,470 
2,330 

2,240 
2,340 
2,340 
2,300 
2,290 
2,300 
2,220 
2,110 
2,080 
2,090 
2,080 
2,150 
2,180 
2,080 
2,370 
2,440 
2,180 
2,120 
2,020 
1,780 
1,720 
1,720 
1,660 
1,610 
1,690 
1,780 
•      1,740 
1,580 
1,510 
1,530 
1,560 

1,600 
1,640 
1,760 
1,680 
1,700 
1,680 
1,720 
1,700 
1,730 
1,780 
1,660 
1,700 
1,790 
1,810 
1,870 
2,000 
2,020 
2,000 
2,120 
2,180 
2,250 
2,340 
2,410 
2,450 
2,400 
2,460 
2,650 
2,770 
2,970 
3,130 
3,160 

3,020 
3,170 
3,240 
3,300 
3,460 
3,640 
3,600 
3,450 
3,660 
3,950 
4,030 
4,130 
4,220 
4,290 
4,500 
4,740 
4,910 
5,060 
5,180 
5,330 
5,240 
5,400 
5,690 
5,700 
5,570 
5,510 
5,450 
5,240 
5,450 
5,560 

5,630 
5,720 
5,900 
6,020 
6,000 
6,040 
5,990 
5,900 
5,780 
5,840 
5,960 
6,800 
7,400 
7,080 
6,530 
6,170 
6,080 
6,080 
6,080 
6,170 
6,040 
5,960 
5,930 
5,900 
5,820 
5,660 
5,720 
5,810 
5,800 
5,640 
5,600 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mean 

12,780 
785,000 

3,745 
223,000 

1,994 
123,000 

2,101 
129,000 

4,523 
269,000 

6,034 
371,000 

Acre-feet  for  month 

Note— This  station  is  located  at  Mile  19.6  above  Sacramento  below  the  junction  of  the  Feather  with  Sacramento 
,  River.  It  is  just  above  the  mouth  of  "Cross  Canal,"  main  drain  of  Reclamation  District  1001,  and  is  only  a  short  dis- 
1    tance  above  the  upstream  limit  of  the  tide  effect. 
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TABLE  28 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  VERONA— 1927 


Day 

Daily  discbarge  in  sccond-fect 

May 

June 

July 

August 

September 

October 

1 

45,000 
43,600 
41,300 
39,100 
37,000 
36,000 
35,400 
34,000 
32,300 
29,800 
28,200 
27,300 
27,700 
29,500 
32,000 
36,400 
35,300 
36,000 
34,800 
31,800 
29,200 
26,000 
23,000 
21,000 
20,500 
21,000 
21,800 
22,000 
21,100 
19,700 
18,400 

17,200 
16,800 
16,600 
17,000 
17,400 
18,200 
19,300 
20,400 
21,100 
21,100 
21,300 
21,300 
20,800 
20,600 
20,000 
18,900 
17,800 
16,800 
15,600 
14,200 
13,000 
12,200 
11,600 
11,000 
10,800 
10,600 
.      9,840 
9,120 
8,580 
8,040 

7,500 
7,150 
6,980 
6,810 
6,490 
6,170 
5,850 
5,710 
5,430 
5,430 
5,430 
5,290 
5.150 
4,890 
4,760 
4,760 
4,760 
4,630 
4,500 
4,500 
4,500 
4,500 
4,500 
4,370 
4,370 
4,240 
4,240 
4,000 
4,000 
3,760 
3,880 

3,760 
3.760 
3,640 
3,640 
3,640 
3,520 
3,520 
3,410 
3.410 
3,410 
3,410 
3,410 
3,410 
3,410 
3,520 
3,410 
3,410 
3,410 
3,520 
3.520 
3.520 
3,520 
3,300 
3,300 
3,410 
3.520 
3,520 
3,640 
3,640 
3,640 
3,880 

4,000 
4,120 
4,120 
4,240 
4,370 
4.240 
4,370 
4,370 
4,240 
4,240 
4,240 
4,500 
4,240 
4,370 
4,630 
4,760 
4,890 
5,020 
5,150 
5,020 
5,290 
5,430 
5,570 
5,710 
5,850 
5,710 
5,430 
5,570 
5,850 
5,850 

6,010 

2.. 

6  170 

3 

6  010 

4 

5,850 
6.170 

5. 

6 

6,170 

7 

6  170 

8 

6,170 

9 

6,330 

10 

6  330 

11 

6,170 

12 

6  490 

13. 

6,650 

14 

o650 

15 

6,650 

16 

6,490 

17 

6,330 

18 

6  010 

19 

6,330 

20 

6,330 

21 

6,330 

22 

6,490 

23 

6,490 

24 

6,330 

25 

6,010 

26 

6,330 

27 

6,650 

28 

6,980 

29 

7,150 

30 

7,320 

31 

7,500 

Mean 

Acre-feet  for  month 

30,200 
1,850,000 

15,900 
946,000 

5,110 
314,000 

3,520 
216,000 

4.850 
289,000 

6,420 
395,000 

Note — Commencing  June  1,  1927,  thisstation  maintained  by  U.  S.  Geological  Survey  under  cooperative  agreement. 
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TABLE  29 
DISCHARGE  OF  SACRAMENTO  RIVER  AT  VERONA— 1928 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1  _ 

25,300 
25,500 
24,800 
23,400 
22,000 
21,300 
21,200 
21,100 
21,000 
20,600 
20,500 
20,100 
19,500 
18,800 
18,000 
17,100 
*16,400 
15,600 
14,800 
14,400 
14,000 
14,000 
13,600 
13,400 
13,000 
12,400 
11,800 
11,000 
10,200 
9,660 
9,300 

8,960 
8,790 
8,400 
8,010 
7,620 
7,230 
6,840 
6,540 
6,240 
5,960 
5,680 
5,540 
5,680 
5,680 
5,680 
5,680 
5,540 
5,260 
5,130 
5,000 
4,740 
4,620 
4,620 
4,740 
4,620 
4,500 
4,140 
4,140 
4,140 
4,260 

4,500 
4,500 
4,260 
4,260 
4,380 
4,140 
4,030 
4,030 
4,030 
3,810 
3,700 
3,700 
3,700 
3,700 
3,700 
3,700 
3,380 
3,280 
3,280 
3,480 
3,590 
3,590 
3,700 
3,590 
3,480 
3,700 
3,700 
3,700 
3,590 
3,480 
3,380 

3,280 
3,280 
3,280 
3,280 
3,080 
2,980 
2,880 
2,780 
2,880 
2,880 
2,780 
2,780 
2,780 
2,780 
2,680 
2,680 
2,680 
2,780 
2,780 
2,880 
2,980 
2,880 
2,980 
2,980 
2,980 
2,880 
2,980 
2,980 
3,080 
3,180 
3,280 

3,280 
3,380 
3,590 
3,700 
3,810 
3,920 
4,030 
4,030 
4,140 
4,140 
4,260 
4,380 
4,620 
4,870 
5,130 
5,400 
5,400 
5,400 
5,400 
5,400 
5,260 
5,260 
5,260 
5,400 
5,260 
5,260 
5,260 
5,260 
5,260 
5,260 

5,260 

2 _ - 

5,260 

3 

5,400 

4 - 

5,400 

5 - - 

5,400 

6 - 

5,540 

7 

5,680 

8 

5,680 

9 

5,540 

10 - ..- 

5,400 

11 

5,540 

12 

5,400 

13 

5,400 

14 

5,400 

15 

5,540 

16 

5,260 

17 

5,260 

18 - - 

5,540 

19 

5,680 

20 

5,680 

21 

5,820 

22 

5,820 

23. 

5,680 

24 

5,820 

25 

5,820 

26 

5,820 

27 

5,960 

28 

6,100 

29 

6,100 

30 

5,820 

31 

5,960 

Mean 

17,200 
1,060,000 

5,800 
345,000 

3,780 
232,000 

2,950 
181,000 

4,700 
280,000 

5,610 

Acre-feet  for  month 

345,000 

•  Record  by  U.  S.  Geological  Survey  after  May  17th.    Prior  record  by  Water  Supervisor. 
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TABLE  30 
DISCHARGE    OF    SACRAMENTO    RIVER    AT    SACRAMENTO— 1924 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

5.000 
5,090 
5,330 
1,850 
1,430 
4,890 
4,360 
4,300 
4,310 
1,450 
4,010 
4.010 
4,300 
3,730 
3,450 
3,840 
3,770 
3,650 
3,500 
3,240 
3,120 
2,980 
3,750 
2,600 
2.620 
2.550 
2.500 
2.410 
2.330 
2,050 
1,950 

1,830 
1,690 
1,680 
[,000 
1,530 
1,530 
1,550 
1,480 
1,330 
1,200 
1.160 
1,300 
1,300 
1,370 
1,260 
1,320 
1,830 
1.370 
1,420 
1,400 
1,330 
1,360 
1,210 
1.070 
988 
1,100 
1.100 
990 
•171 
'.177 

922 
858 
832 
957 
932 
780 
930 
930 
985 
870 
915 
892 
889 
953 
869 
785 
7o:> 
824 
928 
919 
♦1,210 
•1,140 
•1,030 
•1,000 
•132 
893 
874 

s:js 
826 
981 

893 
1,010 
1,030 
1,030 
1,030 
1,000 
1,010 
1,020 

1.010 

1,010 
1,010 
1,010 
982 
1,020 
1,080 
1.170 
1,370 
1,280 
1,260 
1.370 
1,520 
1,670 
1,810 
1,910 
1.940 
2,020 
1,950 
1,890 
2,060 
2,060 
2,000 

1,910 
1,790 
1,850 
1,880 
1,900 
1.920 
1,970 
1,970 
2,130 
2,180 
2.280 
3,600 

2.700 
2,810 
2,800 
2,790 
3.000 
3.000 
3.130 
3,220 
3,280 
3,200 
3,390 
3.400 
3,480 
3,570 

3.460 
3,300 

3,370 

2 

3,520 

3 

3,560 

4 

3,490 

5. 

3,590 

6.. 

3  SS0 

7 

4.470 

8 

9 

1  ''.VI 

10 

1,900 

11 

I  950 

12 

5,060 

13.. 

4.980 

14 

4.040 

15.. 

5,210 

16 

.".,310 

17 

.',  170 

18. 

5.730 

19 

5,950 

20 

21 

22.. 

23 

.-.,710 

24 

.-..700 

36 

5.830 

26 

5,890 

27 

28 

29 

7,620 

30 

11.700 

31.. 

10,200 

Mean.. 

3.640 
223,900 

1,888 

7S.720 

'JO'. 

55,900 

1,366 
84,030 

2.700 
160,700 

5.495 

Acre-feet  for  month 

338,000 

*  The  marked  increase  in  flow  on  these  days  was  largely  due  to  the  removal  of  &  dam  is  Sacramento  Slough  and  the 

consequent  rapid  release  of  a  large  quantity  of  stored  drainage  water. 

N'otk  -This  represents  the  flow  past  Sacramento  (below  the  Cits  of  Sacramento  intake)  to  the  Delta.  The  dis- 
charges of  this  table  have  been  computed  by  adding  to  the  measured  Knights  Landing  dischargee  the  measured  inflow 
of  return  waterand  the  Feather  and  Americanriversandaubtractingtherefroni  the  measured  diversions  bet  ween  Knights 
Landing  and  Sacramento.  A  regular  gagingstation  could  not  be  maintained  at  Sacramento  because  of  tidal  action.  Four 
tida  1  cycle  measurements  were  taken  during  the  season  near  Sacramento .    (See  Table  62). 
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TABLE  31 
DISCHARGE    OF    SACRAMENTO    RIVER    AT    SACRAMENTO— 1925 


Day 

Daily  discharge  in  second-feet 

June 

July 

August 

September 

October 

1 

18,300 

17,900 

17,500 

18,400 

19,900 

20,500 

18,500 

17,600 

16,700 

15,700 

15,000 

14,500 

13,900 

13,600 

12,800 

11,800 

11,400 

11,200 

11,300 

11,300 

11,100 

10,300 

9,380 

9,040 

8,820 

8,410 

8,000 

7,350 

7,890 

7,200 

6,970 
6,920 
6,640 
6,440 
6,310 
6,420 
5,870 
5,670 
5,360 
5,240 
4,970 
4,680 
4,230 
3,840 
4,040 
4,230 
4,150 
4,060 
4,110 
3,760 
3,750 
3,950 
3,950 
3,800 
3,800 
3,950 
3,740 
3,590 
3,660 
3,560 
3,520 

3,430 
3,360 
3,200 
2,870 
2,760 
2,830 
2,830 
2,820 
2,850 
2,780 
2,760 
2,940 
3,340 
3,640 
3,480 
3,440 
3,230 
2,870 
2,870 
2,840 
3,000 
2,880 
2,940 
3,070 
2,790 
2,910 
3,150 
3,110 
2,990 
3,020 
2,910 

2,870 
3,100 
3,090 
3,210 
3,230 
3,390 
3,500 
3,620 
4,010 
4,380 
4,620 
4,790 
4,770 
4,710 
4,480 
4,440 
4,610 
4,920 
5,530 
5,640 
5,620 
5,720 
5,760 
5,550 
5,660 
5,470 
5,520 
5,330 
5,490 
6,010 

6,070 

2                    

6,340 

3  .      

6,320 

4                 

6,310 

5                   

6,330 

6  .      

6,120 

7            

6,820 

8                

7,720 

9 

7,910 

10          

7,660 

11                     

7,300 

12 

7,160 

13             .-. 

7,390 

14             

7,830 

15 

7,730 

16      

7,410 

17                 

7,220 

18 

7,080 

19 

6,730 

20  .       

6,450 

21 

6,710 

22    

6,780 

23 

6,600 

24             

6,540 

25 -- 

6,490 

26 

6,260 

27                 

5,950 

28                                   

6,140 

29..              

6,260 

30 

6,190 

31..          

6,030 

Mean .   . 

13,200 
78,200 

4,680 
288,000 

3,030 
186,000 

4,640 
276,000 

6,740 

Acre-feet  for  month 

416,000 

Note — This  represents  the  flow  past  Sacramento  (below  the  City  of  Sacramento  intake)  to  the  Delta.  The  dis- 
charges of  this  table  have  been  computed  by  adding  to  the  measured  Knights  Landing  discharges  the  measured  inflow 
of  return  water  and  the  Feather  and  American  rivers  and  subtracting  therefrom  the  measured  diversions  between  Knights 
Landing  and  Sacramento.  A  gaging  station  cannot  be  maintained  at  Sacramento  because  of  tidal  action.  Two  tidal 
cycle  measurements  were  taken  during  the  season  near  Sacramento.    (See  Table  63). 
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TABLE  32 
DISCHARGE    OF    SACRAMENTO    RIVER    AT    SACRAMENTO— 1926 


Day 

Daily  discharge 

■in  second-feet 

May 

June 

July 

August 

September 

October 

1 

23.000 

21,800 

20,500 

19,600 

22,200 

25,200 

24,700 

23,500 

22,300 

20,700 

19,000 

17,400 

16,400 

15,500 

15,000 

14,400 

13,500 

12,900 

12,700 

12,900 

12,500 

11,700 

11,300 

10,700 

9,920 

9,290 

8,890 

8,350 

8,080 

8,010 

7,650 

7,230 
6,060 

6,600 
6,300 
5,920 
5,800 
5,560 
5,180 
5,020 
4,990 
4,920 
4,590 
4,350 
4,210 
3,850 
3,660 
3,540 
3,420 
3,330 
3,520 
3,300 
3,230 
3,080 
2,990 
2,780 
2,810 
2.600 
2,500 
2,620 
2,320 

2,170 
2,270 
2,370 
2,360 
2.210 
2.170 
2,050 
2,090 
2,030 
2.020 
2,040 
2,030 
2,070 
2,070 
2,290 
2,310 
2,020 
2,040 
1,830 
1,570 
1,540 
1,700 
1,440 
1,420 
1,550 
1,530 
1.500 
1,460 
1,330 
1,370 
1,520 

1,480 
1,430 
1,560 
1,510 
1,560 
1,480 
1,540 
1,530 
1,620 
1,1)20 
1,470 
1,510 
1,690 
1,670 
1,780 
1,920 
1,850 
1,880 
2,030 
2,160 
2.140 
2,260 
2,350 
2,340 
2,290 
2,350 
2,570 
2,640 
2.940 
3,060 
3,150 

3,020 
3,140 
3,210 
3,370 
3,490 
3.610 
3,570 
3,480 
3,750 
4,020 
4.170 
4.210 
1,270 
4,340 
4.690 
4,860 
5,160 
5,290 
5,390 
5,580 
5,500 
5.720 
6.030 
5,970 
5,860 
5,790 
5,780 
5,430 
5.690 
5.860 

5,870 

2.. 

6,020 

3 

6,230 

4 

6,390 

5 

6.300 

6 

6.370 

7 

6,380 

8 

6,280 

9 

6,140 

10 

6,250 

11 

6.520 

12 

7,490 

13 

14 

7,570 

15 

6.980 

16 

6.620 

17 

6,520 

18. 

6.570 

19... 

6  460 

20 

21 

rt.4.30 

22 

6,330 

23.. 

6,300 

24 

6,290 

25 

6,110 

26 

5.930 

27 

5.980 

28 

6,090 

29 

6,140 

30 

5,890 

31 

5,840 

Mean.. 

15,500 
951,000 

4,240 
250,000 

1,880 
116,000 

1,980 
122,000 

4,670 
278,000 

6,410 

Acre-feet  for  month 

394,000 

Note — This  represents  the  flow  past  Sacramento  (below  the  City  of  Sacramento  intake)  to  the  Delta.  The  dis- 
charges of  this  table  have  been  computed  by  adding  to  the  measured  Verona  discharges  the  measured  inflow  of  return 
water  and  American  River  and  subtracting  therefrom  the  measured  diversions  between  Verona  and  Sacramento.  A 
gaging  station  can  not  be  maintained  at  Sacramento  because  of  tidal  action. 


water  supervisor's  REPORT,   1924-1928 


41 


TABLE  33 
DISCHARGE    OF    SACRAMENTO    RIVER    AT    SACRAMENTO— 1927 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

I... 

57,700 
54,900 
52,900 
51,000 
49,300 
48,700 
46,100 
42,700 
40,400 
38,100 
37,000 
37,200 
38,900 
41,900 
45,900 
51,800 
51,100 
49,400 
46,000 
41,700 
37,100 
32,400 
28,800 
27,600 
28,800 
30,300 
30,800 
30,100 
27,600 
25,400 
23,800 

22,700 
22,400 
22,900 
24,000 
25,100 
26,900 
29,000 
30,300 
29,500 
29,800 
30,200 
29,900 
30,000 
29,900 
28,600 
27,700 
25,900 
23,200 
21,600 
19,500 
18,000 
17,000 
16,100 
15,500 
15,600 
14,900 
13,300 
12,000 
11,000 
10,200 

9,650 
9,340 
9,050 
8,820 
8,460 
7,840 
7,360 
7,210 
6,740 
6,740 
6,620 
6,490 
6,350 
5,920 
5,690 
5,780 
5,660 
5,430 
5,210 
5,190 
5,060 
5,020 
4,980 
4,850 
4,850 
4,750 
4,640 
4,360 
4,370 
4,010 
4,150 

3,970 
4,020 
3,840 
3,830 
3,800 
3,690 
3,680 
3,690 
3,560 
3,590 
3,560 
3,650 
3,550 
3,550 
3,740 
3,540 
3,550 
3,510 
3,670 
3,590 
3,670 
3,650 
3,420 
3,430 
3,470 
3,600 
3,560 
3,710 
3,720 
3,730 
4,010 

4,230 
4,240 
4,190 
4,430 
4,470 
4,470 
4,550 
4,620 
4,390 
4,470 
4,380 
4,660 
4,490 
4,670 
4,900 
5,000 
5,120 
5,250 
5,430 
5,330 
5,620 
5,750 
5,920 
6,050 
6,160 
6,060 
5,800 
5,970 
6,270 
6,240 

6,390 

2 

6,560 

3 

6,390 

4                            

6,260 

5 

6,580 

6 

6,620 

7.                         

6,620 

8 

6,640 

9 

6,790 

10  .                       

6,700 

11- 

6,580 

12 

6,880 

13 

7,070 

14 

7,100 

15 

7,080 

16 

6,860 

17 

6,690 

18 

6,480 

19 

6,790 

20 

6,750 

21 

6,730 

22 

6,930 

23 

6,880 

24 „ 

6,690 

25 

6,400 

26 

6,720 

27 

7,120 

28 

7,840 

29 

7,920 

30 

7,920 

31 

8,100 

Mean 

40,200 
2,470,000 

22,400 
1,334,000 

6,150 
378,000 

3,660 
225,000 

5,100 
304,000 

6,870 

Acre-feet  for  month .  . 

423,000 

Mote — This  represents  the  flow  past  Sacramento  (below  the  City  of  Sacramento  intake)  to  the  Delta.  The  dis- 
charges of  this  table  have  been  computed  by  adding  to  the  measured  Verona  discharges  the  measured  inflow  of  return 
water  and  American  River  and  subtracting  therefrom  the  measured  diversions  between  Verona  and  Sacramento.  A 
gagingstation  can  not  be  maintained  at  Sacramento  because  of  tidal  action. 
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TABLE  34 
DISCHARGE    OF    SACRAMENTO    RIVER    AT    SACRAMENTO— 1928 


Day 

Daily  discharge  in  second-foot 

May 

June 

July 

August 

September 

October 

1 

33,500 
33.800 
32,800 
31,400 
29.700 
29,100 
28.900 

JS.SIHI 

28.400 
27,800 
27,500 
26,800 
26,000 
25,000 
24,100 
22,900 
22,000 
21,200 
•  20,200 
19,400 
18,900 
18,300 
18,200 
17,500 
16,900 
16,900 
15,500 
14,600 
13,400 
12,500 
12,000 

11,100 
10.800 
10,300 

".7IU 

9,100 

8.810 
8,360 
7,980 
7,530 
7,360 
6.790 
6,700 
6,080 
6,590 
6,660 
6,340 
6.290 
5,830 
5,820 
5.470 
5,250 
5,070 
5,120 
5,180 
5,010 
1,950 
4,470 
4,450 
4,330 
4.520 

1,770 

4.740 
4,590 
4,590 
1,540 
i  350 
1,240 
4,180 
4,180 
3,900 
3,800 
8,770 
3,820 
8,700 
3,730 
3,690 
3,350 
3,320 
3.300 
3.43d 
3,500 
3.530 
3,670 
3.610 
3,540 
3,730 
3,710 
3,780 
3,660 
3.480 
3,340 

3,240 
8,240 

3.240 

3,010 
2.850 
2.810 
2,770 
2.860 
_,  g2fl 

2,750 

2,730 
2,640 
2.630 
2,510 
2,590 
2,590 
2,670 
2,750 
2.79(1 
2,840 
2,780 
2,970 
2,970 
2,940 
2,810 
2,900 
2,920 
3.010 
3,060 
3,180 

3,240 
3,350 
3.560 
3,660 
3.840 
3.97(1 
4.080 
4.110 
4,250 

4.200 

4,460 

4,780 
5.050 
5,330 
5,660 
5,620 
5,590 
5,560 
5,640 
5,480 
5,500 
5,430 
:,,.-,|u 
5,450 
5.460 
5,490 
5.4  71) 
5,560 
5,570 

5  540 

2 

5  520 

3 

5  720 

4. 

5  690 

5 

5  Tin 

6.. 

5,860 

7 

5.980 

8 

5  980 

9 

5,890 

10 

5  740 

11 

12.. 

.".  720 

13. 

5  7 10 

14 

5,760 

15 

5,890 

16 

5,640 

17 

5,680 

18 

5  950 

19 

(i  110 

20 

6  150 

21 

6  140 

22 

6.080 

23 

6,000 

24... 

6,140 

25 

6,140 

26 

6.180 

27 

6,290 

28 

6  410 

29 

6,360 

30 

31 

6,190 
6,870 

Mean 

23,000 
1,416,000 

6,760 
402,000 

3,860 

237,000 

2,880 
177,000 

4,850 
288,000 

5  950 

Acre-feet  for  month 

3t>6,000 

Note— This  represents  the  flow  past  Sacramento  (below  the  City  of  Sacramento  intake)  to  the  Delta.  The  dis- 
charges of  this  table  have  been  computed  by  adding  to  the  measured  Verona  discharges  the  measured  inflow  of  return 
water  and  American  River  and  subtracting  therefrom  the  measured  diversions  between  Verona  and  Sacramento.  A 
gaging  station  can  not  be  maintained  at  Sacramento  because  of  tidal  action. 
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TABLE  35 

DISCHARGE   OF  BUTTE   CREEK   NEAR   EAST   SIDE   HIGHWAY— 

1925 


Day 

Daily  discharg 

5  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

138 
140 
142 
145 
75 
66 
57 
48 
39 
30 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

8 
7 
6 
4 
3 
2 

1 

1 

Dry 

7 
7 
8 
8 
9 
9 
10 
10 
11 
11 
12 
12 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
15 
15 
15 
15 
16 
16 
16 
16 

17 

2 

17 

3 

17 

4  

17 

5 

17 

6 

18 

7 

20 

8 

25 

9 

22 

10 

20 

11 

19 

12 

18 

13 

18 

14 

18 

15 

18 

16 

19 

17 

19 

18 

19 

19 

Dry 
1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 

19 

20 

19 

21 

♦116 
118 
120 
122 
124 
126 
128 
130 
132 
134 
136 

20 

22 

20 

23 

20 

24 

20 

25 

20 

26 

20 

27 

20 

28 

20 

29 

20 

30 _ 

20 

31 

20 

Mean 

126 
2,740 

38 
2,230 

1 
4 

4 

83 

12 

738 

19 

Acre-feet  for  month 

1,180 

*  Gage  established  May  21st. 

Note — This  record  is  estimated  from  current  meter  measurements  and  occasional  staff  gage  readings. 
is  located  at  bridge  one  mile  west  of  the  East  Side  Highway. 


Station 
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TABLE  36 

DISCHARGE   OF   BUTTE   CREEK    NEAR    EAST   SIDE    HIGHWAY— 

1926 


Day 

Daily  discharge  in  second-fen 

May 

June 

July 

August 

Scptemlwr 

Ootober 

1 

170 

168 

lbl 

154 

147 

140 

133 

126 

119 

112 

105 

100 

95 

90 

84 

78 

73 

68 

63 

58 

53 

48 

43 

38 

33 

28 

22 

17 

12 

10 

8 

7.0 
6.0 
6  0 
5.0 
5.0 
4  0 
4.0 
4.0 
4.0 
4  0 
3.6 
3.4 
3  2 
3.0 
2  8 
2.6 
2.4 
2.2 
2.0 
1.7 
1.4 
1   1 
0  8 
0.5 
Dry 

2 

2 

15 

3. 

25 

4 

25 

5 

25 

6 

20 

7 

20 

8 

25 

9 

Dry 
3.7 
3  2 
2.7 
2  2 
1.7 
1.2 
0  6 
Dry 
I>rv 
Drv 
0  3 
0.6 
0.9 
1.2 
1.5 
1.2 
0.9 
0.6 
0.5 
0  5 
1.0 

35 

10  . 

50 

11 

80 

12  

80 

13 

75 

14 

75 

15 

75 

16  

75 

17. 

71 

18 

75 

19 

75 

20 

75 

21 

75 

22 

75 

23 

75 

24 

75 

25 

75 

26 

75 

27 

75 

28 

75 

29 

75 

30 

75 

31.. 

75 

Mean 

82 
5,060 

2  7 
158 

0 
0 

0 
0 

0  8 
48  6 

■VI 

Acre-feet  for  month 

3,620 

water  supervisor's  REPORT,  1924-1928 
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TABLE  37 

DISCHARGE   OF  BUTTE   CREEK   NEAR   EAST   SIDE   HIGHWAY— 

1927 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

188 

177 

167 

175 

183 

191 

200 

208 

200 

160 

120 

80 

60 

40 

35 

33 

31 

29 

27 

25 

24 

22 

20 

15 

15 

16 

16 

17 

17 

18 

20 

18 

16 

14 

12 

10 

8 

7 

6 

4 

4 

3 

2 

2 

2 

3 
3 
3 
4 
4 
4 
5 
5 
5 
6 
6 
6 
5 
5 
4 
4 

4 
3 
3 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
•  4 

3 

2 

3 

3.. 

3 

4 _•_ 

3 

5 

3 

6 

3 

7 

3 

8 

3 

9 

3 

10 

3 

11 

4 

12 

*363 
374 
385 
374 
363 
352 
341 
330 
319 
308 
297 
286 
274 
263 
252 
241 
231 
220 
209 
198 

4 

13 

4 

14 

4 

15 

4 

16 

4 

17 

4 

18 

5 

19 

5 

20 

5 

21 

5 

22 

5 

23 

5 

24. 

5 

25 

5 

26 

6 

27.. 

10 

28 

14 

29 

20 

30... 

24 

31 

28 

Mean 

**299 
**11,900 

8  3 
4,980 

6.5 
397 

3.3 
200 

3.0 
179 

6  5 

Acre-feet  for  month 

397 

*  Beginning  of  record  for  season. 
**  20  days. 
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TABLE  38 

DISCHARGE   OF   BUTTE   CREEK   NEAR   EAST   SIDE   HIGHWAY- 

1928 


Day 

Daily  discharge  in  MOOnd-feel 

April 

May 

June 

July 

August 

September 

Oc  toiler 

1 

290 
255 
236 

19* 

178 

160 

14f, 

132 

130 

110 

108 

106 

104 

102 

100 

98 

95 

92 

90 

88 

86 

85 

84 

83 

82 

75 

68 

60 

52 

43 

34 

81 

28 

25 

22 

19 

16 

15 

14 

14 

14 

15 

16 

15 

16 

15 

15 

14 

13 

13 

12 

11 

10 

9 

8 

6 

4 

2 

1 

1 

1 

2 
3 
4 
4 
5 
5 
6 
6 
6 
5 
5 
4 
4 
4 
4 
3 
3 
3 
2 
2 
2 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 

0 
(i 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
1 
1 
3 

■1 
3 
2 
2 
2 

1 

3 
3 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
7 

8 

2 

8 

3 

9 

4 

10 

5 

11 

0 

13 

7 

13 

8 

13 

9... 

14 

10 

14 

11 

15 

12 

15 

13 

15 

14. 

15 

15... 

15 

16 

16 

17 

16 

18 

16 

l'J_ 

16 

20 

16 

21 

16 

22. 

16 

23 

17 

24 

17 

25 

17 

26... 

17 

27 

17 

28 

•440 
385 
335 

17 

29 

18 

30 

18 

31.. 

18 

Mean... 

Acre-feet  for  month 

••387 
••2,300 

114 

7.(11(1 

13  1 

782 

2  7 
167 

0 
0 

3.7 
222 

14.7 
903 

Beginning  of  record  for  season 

'  Three  days. 
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TABLE  39 
DISCHARGE  OF  FEATHER  RIVER  AT  NICOLAUS— 1924 


Day 

Daily  discharg 

e  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

el, 100 

el,090 

el, 060 

e870 

e770 

e910 

e890 

e830 

e840 

e810 

e670 

e650 

e830 

e740 

.e740 

824 

762 

732 

630 

582 

565 

560 

535 

495 

470 

420 

360 

316 

288 

260 

225 

219 

220 

221 

222 

223 

224 

225 

219 

129 

109 

115 

149 

111 

86 

75 

64 

65 

67 

83 

81 

67 

59 

54 

52 

46 

38 

41 

46 

49 

49 

46 
58 
50 
55 
47 
38 
40 
43 
39 
38 
36 
32 
34 
28 
19 
17 
28 
35 
33 
32 
27 
21 
16 
16 
12 
19 
15 
10 
8 
4 
1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14 

51 

46 

25 

13 

12 

12 

7 

8 

16 

30 

32 

39 

42 

36 

32 

27 

31 

29 

35 

32 

42 

52 

109 

203 

334 

435 

470 

435 

402 

505 

515 

505 

535 

565 

565 

560 

658 

681 

693 

717 

717 

609 

626 

2 

729 

3 

729 

4 

705 

5..     

717 

6. 

860 

7 

1,120 

8..     

1,370 

9 

1,420 

10 

1,280 

11..     

1,140 

12 

1,280 

13 

1,240 

14 

1,160 

15 

1,420 

16 

1,460 

17 

1,420 

18 

1,420 

19 

1,370 

20 

1,460 

tl 

1,370 

22. 

1,420 

23 

1,370 

24 

1,420 

25 

1,550 

26... 

1,550 

27 

1,500 

28 

1,550 

29 

1,500 

30... 

5,100 

31.. 

3,140 

Mean 

672 
41,300 

159 

41,140 

114 
6,780 

69 

6,711 

28.9 
1,780 

58 

1,722 

9  9 
609 

72 

537 

352 
20,900 

224 

20,680 

1,430 

Acre-fee  t  f or  month 

Monthly  diversions  below 
Nicolaus    ..  

87,900 
0 

Discharge  to  Sacramento 
River  in  acre-feet  .. 

87,900 

e— Discharge  estimated  from  the  record  of  flow  at  Oroville. 
Gagings  at  9.6  miles  above  mouth  of  river. 


Gaging  station  not  established  until  May  15,  1924. 
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TABLE  40 
DISCHARGE   OF   FEATHER    RIVER   AT    NICOLAUS— 1925 


Duy 

Daily  discharge  in  second-feet 

June 

July 

August 

September 

October 

1 

5,600 
5,600 
5,450 
5.760 
6.560 
6,400 
6,080 
5,450 
4,860 
4,580 
4,180 
4,050 
3,800 
•3,860 
3,630 
3.320 
3.200 
3,080 
3,140 
3,100 
2.880 
2,580 
2,440 
2,320 
2,260 
2,080 
1,980 
1.700 
1,560 
1,360 

1,320 
1,860 

1,220 

1,220 

1,100 

1,060 

990 

1.140 

1,140 

1,140 

1,180 

1,140 

1,020 

848 

976 

1,020 

990 

920 

962 

824 

680 

902 

908 

896 

908 

920 

812 

680 

812 

812 

782 

782 
740 
665 
503 
540 
540 
521 
530 
521 
44!) 
350 
467 
680 
824 
764 
704 
600 
404 
440 
476 
498 
458 
503 
494 
334 
467 
560 
550 
485 
485 
512 

44'* 

540 

580 

540 

540 

530 

485 

454 

540 

740 

728 

872 

884 

872 

734 

728 

884 

990 

1,220 

BOO 

836 

908 

1,060 

990 

1.060 

1,100 

1,100 

990 

955 

1,410 

1,460 
1,620 
1,460 
1,560 
1  460 

2 

a 

4 

5 

6 

1,220 
1,740 

2  380 

7 

8 

9 

2  300 

10 

2  070 

11 

1  860 

12 

1  680 

13 

1  860 

14 

2,220 

15 

2,220 

lb 

2  000 

17 

1,930 

18 

1,930 

19 

1  680 

20 

1,560 

21 

1,740 

22 

1  740 

23 

1,680 

24 

1,680 

25 

1,680 

26 

1,510 

27 

1,260 

28 

1,460 

29 

1,510 

30 

1,460 

31 

1.360 

Mean 

3,760 

224,000 

100 

223,900 

957 

58,800 

1,600 

57,200 

543 

33,400 

1,800 

31,600 

824 
49,000 

500 
48,500 

1,720 

Acre-feet  for  month 

106,000 

Monthly  diversions  below  Nicolaus 

Discharge  to  Sacramento  River, acre-feet... 

106,000 

*  Discharge  prior  to  this  date  estimated  by  using  U.  S.  Weather  Bureau  daily  gage  readings.  Record  started  June 
14th. 

Note — Gagingsat  Nicolaus  Bridge,  Mile  9.6  above  mouth  of  river.  Station  maintained  by  Water  Resources  Branch 
of  the  U.  S.  Geological  Survey  under  cooperative  agreement. 


water  supervisor's  REPORT,   1924-1928 
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TABLE  41 
DISCHARGE  OF  FEATHER  RIVER  AT  NICOLAUS— 1926 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

1,860 

1,680 

1,620 

1,510 

1,510 

1,510 

1,410 

1,140 

1,140 

1,260 

1,220 

1,100 

990 

934 

782 

782 

800 

752 

740 

734 

710 

645 

630 

585 

530 

512 

508 

490 

454 

440 

449 
467 
454 
436 
440 
408 
372 
386 
418 
476 
555 
540 
449 
535 
516 
458 
485 
472 
413 
305 
264 
314 
328 
341 
418 
422 
314 
264 
260 
296 
300 

359 
404 
341 
350 
372 
341 
341 
364 
418 
368 
278 
346 
382 
382 
436 
426 
359 
336 
364 
400 
408 
462 
494 
422 
386 
413 
426 
449 
472 
545 
444 

426 

595 

640 

630 

665 

665 

440 

359 

590 

698 

670 

752 

812 

600 

806 

920 

1,020 

1,100 

1,260 

1,410 

1,180 

1,620 

1,620 

1,620 

1,620 

1,560 

1,460 

1,260 

1,560 

1,620 

1,740 

2 

1,860 

3 

2,000 

4 

2,000 

5 

1  620 

6 

1,800 

7 

1,800 

8 

1,800 

9__ 

1,800 

10 

1,800 

11 

2,620 

12 

2,800 

13. 

2,300 

14.. 

1,860 

15 

1,680 

16 

1,620 

17 

1,560 

18 

1,560 

19 

1,560 

20 

1,800 

21 

1  680 

22 

1,620 

23 

1,680 

24... 

1  680 

25. 

1,620 

26 

3,960 
3,560 
2,980 
2,620 
2,380 
2,300 

1  360 

27 

1,680 
1,620 
1  560 

28 

29 

30 

1  560 

31 

1,560 

Mean. . 

*2,970 
*35,300 

966 
57,500 

600 

56,900 

405 
24,900 

300 

24,600 

396 
24,300 

800 

23,500 

1,010 
60,100 

100 

60,000 

1,780 
109,000 

Acre-feet  for  month..  

Monthly  diversions  below 
Nicolaus 

Discharge  to  Sacramento 
River ,  acre-feet 

♦35,300 

109,000 

:  Six  days. 


6— C8336 
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TABLE  42 
DISCHARGE  OF  FEATHER  RIVER  AT  NICOLAUS— 1927 


Day 

Daily  discharge  in  second-feet 

June 

July 

August 

September 

October 

1 

8,100 

8,100 

8,200 

8,520 

9,280 

10,300 

11,000 

11,600 

12,300 

11,200 

11,200 

11,200 

11.100 
11,100 
10.600 
10,000 
9,320 
8,750 
•8,010 
6,830 
6,140 
6,140 
6,140 
5,700 
5.700 
5,370 
4,590 
3,860 
3,460 
3,070 

2,800 
2,640 
2,640 
2,640 
2,380 
2,000 
1,030 
1,800 
1,740 

1.740 

1,620 
1,560 
1,510 

1.410 

1,460 
1,510 

1,310 
1,310 
[,310 
1,410 
1,510 
1,410 
1,310 
1,220 
1,260 
1,220 
1,180 
1.000 
914 
965 

794 
680 
770 
734 
722 
675 
746 
680 
595 
710 
692 
686 
646 
830 
782 
670 
728 
710 
788 
776 
866 
686 
565 
630 
728 
740 
670 
686 
650 
565 
788 

896 

878 
842 
884 
800 
686 
794 

SCO 

902 
902 

'.his 

948 

636 

848 

955 

990 

1,060 

1,020 

908 

665 

934 

1,180 

1.310 

1.110 

1,410 

1,220 

1,140 

1,510 

1.740 
1,740 

1  740 

2 

1,800 

3 

1,510 

4 

1  410 

5.... 

1  860 

6 

1  030 

7 

2,070 

8 

2  140 

9... 

■1  140 

10.... 

1,860 

11 

1  680 

12.. 

2  220 

13... 

2  300 

II       

15. 

2  300 

16... 

2  300 

17 

1,930 

18 

1,680 

19 

2  220 

20... 

2  300 

21 

2,220 

22 

2  460 

23 

2  380 

24 

2  000 

25 

1,800 

26 

2  460 

27 

2  710 

28 

2,980 

29 

2  620 

30.... 

2  380 

31 

2,300 

Mean 

8,230 

489,000 

12 

489,000 

1,610 
99,000 

836 
98,200 

709 

43,600 

1,690 

41,900 

1.030 

61.300 

44 

61,300 

2  130 

Acrc-fcct  for  month 

131,000 

6 

131,000 

Monthly  diversions  below  Nicolfl.ua. 

Discharge  to  Sacramento  River, acre-feet... 

*  Record  by  U.  S.  Geological  Survey  begun  June  19th.    Priorrccord  by  Water  Supervisor. 


water  supervisor's  REPORT,   1924-1928 

TABLE  43 
DISCHARGE  OF  FEATHER  RIVER  AT  NICOLAUS— 1928 
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Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

3,240 

2,840 

2,640 

2,240 

2,150 

2,240 

2,060 

2,150 

1,880 

1,470 

1,550 

1,550 

1,630 

1,550 

1,400 

1,260 

1,140 

1,020 

910 

1,020 

1,020 

960 

910 

1,080 

1,020 

860 

710 

710 

860 

1,020 

1,080 

910 

710 

960 

1,020 

760 

910 

960 

910 

660 

810 

810 

910 

1,140 

860 

810 

490 

600 

710 

910 

1,020 

1,080 

1,020 

1,020 

1,020 

1,020 

1,020 

1,020 

960 

860 

660 

785 
910 
860 
810 
710 
530 
432 
415 
397 
380 
362 
362 
380 
328 
310 
328 
380 
415 
450 
490 
450 
570 
570 
530 
490 
432 
432 
380 
470 
530 
570 

615 

570 

615 

615 

660 

660 

060 

615 

615 

615 

710 

810 

910 

960 

1,140 

1,260 

1,260 

1,140 

1,260 

1,330 

1,330 

1,260 

1,330 

1,330 

1,260 

1,330 

1,400 

1,400 

1,470 

1,470 

1,400 
1,260 
1,550 
1,630 
1,630 
1,630 
1,630 
1,550 
1,400 
1  630 

2 

3 _ 

4 

5 

6... _ 

7 

8 

9 

10 

11 

1,630 
1,710 
1,710 
1,710 
1,710 
1,400 
1,550 
1,630 
1,790 
1  790 

12__ 

13 

14 

15 

16 

*7,540 
7.060 
6,820 
6,460 
6,340 
6,340 
6,220 
6,100 
5,430 
5,150 
4,870 
4,590 
4,320 
4,050 
3,780 
3,510 

17 

18--. 

19 

20 

21.. 

1,790 
1,710 
1,630 
1,790 
1,880 
1,880 
2,060 
2  340 

22 

23 

24 

25 

26 

27... 

28 

29... 

1,880 
1  630 

30 

31.. 

1,790 

Mean 

"5,540 
"176,000 

12 

"176,000 

1,500 
89,300 

74 

89,200 

891 
54,800 

726 

54,100 

499 
30,700 

1,109 

29,600 

1,020 
60,700 

110 

60,600 

1,690 
104,000 

5 

Acre-feet  for  month.. 

Monthly  diversions  below 
Nicolaus 

Discharge  to  Sacramento 
River,  acre-feet 

104,000 

1  Start  of  gagings  forseason. 
1  Sixteen  days. 
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TABLE  44 
DISCHARGE  OF  AMERICAN  RIVER  AT   SACRAMENTO— 1924 


Day 

* 

Daily  discharg< 

■  in  second-feet 

•May 

•June 

July 

August 

September 

October 

1 

2,190 

2,330 

2,610 

2,330 

2,050 

1,920 

1.790 

1,850 

2.050 

2,190 

1,790 

1,850 

1,920 

1,540 

1.420 

1,480 

1,480 

1,450 

1.420 

1,300 

1,250 

1,130 

870 

772 

740 

724 

684 

628 

550 

494 

400 

390 
348 
388 
377 
269 
261 
251 
236 
217 
215 
181 
129 
•103 
110 
136 
168 
154 
149 
149 
145 
136 
140 
129 
122 
110 
118 
94 
84 
72 
88 

72 

no 

78 

52 

54 

52 

47 

35 

41 

31 

24 

24 

22 

18 

17 

10 

14 

12 

11 

10 

10 

10 

16 

10 
6.5 
3.0 
14 

14 

13 
5  5 
1  0 

0  0 

8  0 
9.5 

9  0 
5  5 
5  5 
7.5 

5  5 
2  2 
10 
2.2 

6  0 
9  0 

15 
17 
12 

8  0 
6  0 
5.0 

9  0 
17 
18 
17 
31 
47 
34 
36 
44 
41 
36 
32 

30 
26 
27 
29 
29 
30 
32 
31 
31 
31 
31 
72 
57 
46 
36 
28 
18 
18 
24 
26 
20 
35 
41 
40 
38 
40 
47 
44 
41 
54 

47 

2 

47 

3 

47 

4 

45 

5 

47 

6 

70 

7 

154 

8 

172 

9 

207 

10 

154 

11 

158 

12 .... 

196 

13 

172 

14 

140 

15 

154 

16 

1.14 

17 

168 

18 

177 

19 

186 

20 

177 

21 

168 

22 

141 

23 

149 

24... 

149 

25 

156 

26 

154 

27 

180 

28 

230 

29 

1.750 

30 

1.550 

31.. 

SOU 

Mean 

1,460 
89,600 

100 

89,500 

182 
10,800 

144 

10,660 

27 
1,650 

163 

1,487 

16 
990 

140 

850 

35 

2,090 

100 
1,990 

162 

Acre-feet  for  month 

Monthly  diversions  below 
gagingstation 

16,100 
11 

Discharge  to  Sacramento 
River  in  acre-feet 

15,990 

Gagingstation  located  at  "H"  Street  Bridge,  Sacramento. 
*  Discharge  for  May  and  for  June  1  to  12,  inolusive, estimated  from  the  Fairoaks  record  by  comparison, 
station  not  established  until  June  13. 


"H"  Strvet 


water  supervisor's  REPORT,  1924-1928 
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TABLE  45 
DISCHARGE  OF  AMERICAN  RIVER  AT  SACRAMENTO— 1925 


Day 

Daily  discharge  in  second-feet 

June 

July 

August 

September 

October 

1  

4,100 
3,740 
3,730 
3,380 
3,200 
3,740 
2,690 
3,030 
*3,200 
3,180 
3,070 
3,150 
3,460 
3,460 
3,180 
2,810 
2,680 
2,630 
2.790 
2,860 
2,890 
2,880 
2,560 
2,370 
2,250 
2,250 
2,060 
1,880 
2,880 
2,560 

2,580 

2,460 

2,240 

2,150 

2,180 

2,260 

1,930 

1,710 

1,540 

1,520 

1,400 

1,330 

1,160 

1,060 

938 

880 

847 

858 

836 

662 

814 

825 

740 

638 

606 

580 

478 

450 

485 

478 

478 

471 

478 
408 
348 
357 
363 
372 
382 
391 
400 
410 
422 
513 
415 
380 
380 
289 
267 
311 
294 
361 
272 
253 
267 
244 
257 
239 
212 
207 
229 
203 

239 
305 
253 
300 
273 
311 
354 
294 
354 
316 
311 
305 
342 
305 
305 
278 
262 
267 
267 
257 
284 
316 
294 
294 
380 
289 
335 
284 
408 
464 

273 

2      

316 
422 

3 

4 

335 

5    

316 

6 - 

316 

7 

429 

8 

542 

9 

580 

10 

492 

11 

450 

12 

558 

13 

598 
606 

14 

15 - -- 

606 

16 -.- 

590 

17 

565 

18 

478 

19 

401 

20 

387 

21 

450 

22 

506 

23 

380 

24 

398 

25 

416 

26 

434 

27 

28 

450 
436 

29 

436 

30 

31 

415 
380 

Mean 

2,960 

176,000 

100 

175,900 

1,200 

73,500 

100 

73,400 

335 
20,600 

100 
20,500 

308 
18,300 

450 

Acre-feet  for  month 

27,600 

Monthly  diversions  below  gaging  station 

Discharge  to  Sacramento  River,  acre-feet... 

18,300 

27,600 

*  Discharge  prior  to  this  date  estimated  by  comparison  with  Fair  Oaks  record.    Record  started  June  9th. 
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TABLE  46 
DISCHARGE  OF  AMERICAN  RIVER  AT   SACRAMENTO— 1926 


Day 

Daily  luobargi 

I  in.8ecoii'l-fri-t 

M:iy 

.lime 

July 

August 

September 

October 

1 

2,260 
2,060 
1.960 
2,040 
1,960 
5,360 
4,180 
3,570 
3,280 
3.1411 
3,070 
2,760 
2,840 
2,900 
3,100 
3.14(1 
3,100 
3,110 
3.240 
3,460 
3,280 
2,870 
2,770 
2,540 
2,140 
1,820 
1,660 
1,580 
1,580 
1,660 
1,600 

1,580 

1,620 

1,600 

1,390 

1,340 

1,240 

1.200 

1,100 

1,190 

1.160 

1,000 

938 

840 

728 

898 

652 

622 

585 

662 

720 

556 

555 

492 

428 

395 

395 

388 

356 

460 

382 

356 

395 
3.50 
284 
241 
229 
304 
304 
291 

304 
278 
291 

304 
330 
284 
265 
247 
217 
217 
217 
241 
217 
229 
217 
166 
172 
205 
217 
211 
229 

229 
172 
229 
229 
178 
194 
205 
188 
166 
194 
166 
188 
194 
194 
211 
183 
172 
205 
205 
205 
I'M 
200 
178 
183 
200 
178 
161 
161 
183 
183 
166 

229 
217 
223 
253 
263 

194 
166 
178 
229 
205 
217 
200 
178 
178 
205 
211 
217 
253 

217 
211 
217 
265 
272 
265 
278 
259 
247 
183 
223 
217 

229 

2 

278 

3.. 

304 

4.. 

278 

5 

6 

304 

7 

361 

8 

356 

9... 

10 

382 

11 

473 

12  . 

660 

18 

.510 

14.. 

460 

15... 

121 

16... 

421 

17..            

408 

18... 

1!) 

3.50 

20 

336 

21 

356 

22... 

343 

23 

336 

24 

356 

25... 

265 

26 

247 

27.. 

241 

28... 

253 

29.. 

253 

30 

229 

81— 

211 

Mean 

2,810 
173,000 

S42 
50,100 

100 

50,000 

264 

10.200 

100 

16,100 

190 

11.700 

100 
11,600 

222 
13  200 

343 

fare-feet  for  month 

21,100 

Monthly  diversions  below 

Discharge  to  Sacramento 
River,  acre-feet 

173,000 

13,200 

21.100 

WATER   SUPERVISOR'S    REPORT,    1924—1928 
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TABLE  47 
DISCHARGE  OF  AMERICAN  RIVER  AT  SACRAMENTO- 


-1927 


Day 

Daily  discharge 

in  second-feel 

May 

June 

July 

August 

September 

October 

I... 

*12,800 

11,400 

11.800 

12,000 

12,500 

12,800 

10,700 

8,820 

8.210 

8,520 

8,970 

10,100 

11,400 

12,600 

14,000 

15,500 

15,800 

13,400 

11,300 

9,870 

8,010 

6.570 

5,900 

6,730 

8,500 

9,490 

9,170 

8,230 

6,590 

5,800 

5,520 

5,560 
5.820 
6,410 
7,270 
7,940 
9,000 
9,850 
10,050 
8,520 
8,820 
9,040 
8,700 
9,470 
9,470 
8,900 
8,950 
8,370 
6,710 
6.270 
5,610 
5,210 
5,140 
4,820 
4,820 
5,000 
4,580 
3,770 
3.140 
2,750 
2,510 

2,560 

2.510 

2.390 

2.320 

2,250 

2.070 

1.900 

1,810 

1,720 

1,670 

1,520 

1,580 

1,490 

1,390 

1,310 

1,300 

1,200 

1,100 

1,040 

953 

908 

855 

806 

785 

738 

778 

744 

702 

630 

588 

576 

560 
520 
540 
525 
505 
480 
480 
475 
470 
485 
465 
480 
460 
455 
455 
425 
440 
415 
370 
405 
370 
350 
358 
385 
380 
400 
338 
346 
354 
362 
400 

410 
395 
350 
350 
358 
385 
390 
405 
395 
375 
366 
380 
354 
395 
385 
380 
385 
362 
366 
400 
420 
390 
390 
390 
354 
390 
400 
450 
445 
420 

410 

2  

410 

3         

400 

4 

420 

5 

420 

6         

420 

7        

420 

8                

420 

9  

400 

10       

334 

11                

370 

12  

400 

13  .    

400 

14            

420 

15 

400 

16     

380 

17            

370 

18 

420 

19 

470 

20        

440 

21 

420 

22 

420 

23  

420 

24         

390 

25  

420 

26..     

420 

27 

500 

28 

890 

29..     

750 

30              

630 

31 

630 

Mean _  

10,100 
621,000 

32 

621,000 

6.750 
402,000 

45 

402,000 

1,360 
83,700 

76 

83,600 

434 
26,700 

65 

26,600 

388 
23,100 

21 

23,100 

452 

Acre-feet  for  month 

27,800 

Monthly  diversions  below 
gaging  station..        

Discharge  to  Sacramento 
River,  acre-feet    

3 
27,800 

'  Prior  to  May  1st  Sacramento  River  back  water  affected  rating  at  this  station. 
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TABLE  48 
DISCHARGE  OF  AMERICAN  RIVER  AT  SACRAMENTO— 1928 


Day 

Daily  discharge  in  second-feet 

April 

May 

June 

July 

August 

September 

October 

] 

8,430 
8,430 
8,160 
8,160 
7,900 
7,900 
7,900 
7,900 
7,640 
7,380 
7,110 
6,850 
6,590 
6,330 
6,330 
6,070 
5,820 
5,820 
5,580 
5,150 
5,150 
4,470 
4,760 
4,290 
4,120 
4,760 
3,910 
3,910 
3,480 
3,090 
2,960 

2,450 

2,330 

2,210 

2,100 

1,990 

1,990 

1,990 

1,880 

1,770 

1,770 

1,550 

1,550 

1,440 

1,340 

1,340 

1,050 

1,050 

960 

1,050 

870 

870 

870 

870 

790 

790 

790 

720 

720 

650 

650 

650 
580 
650 
580 
510 
510 
580 
510 
442 
442 
442 
442 
442 
H77 
377 
316 
316 
377 
365 
316 
322 
322 
311 
409 
390 
365 
340 
416 
377 
316 
283 

283 
294 
294 
283 
237 
206 
252 
283 
283 
242 
262 
273 
221 
203 
211 
231 
211 
211 
231 
203 
195 
195 
262 
262 
221 
195 
203 
221 
203 
211 
252 

231 
211 
221 
203 
252 
262 
242 
.'21 
221 
211 
190 
203 
231 
252 
273 
294 
252 
237 
221 
283 
283 
262 
186 
178 
252 
186 
221 
242 
273 
305 

284 

2 

284 

3 

305 

4 

305 

5 

305 

6 

840 

7 

305 

8 

316 

9 

.140 

/0 

361 

11 

12 

328 

13 

353 

14 

340 

15 

365 

16 

17 

420 

18 - - 

429 

19 

•7,000 
7,110 
6,590 
6,330 
6,590 
7,380 
8,160 
6,590 
8,160 
8,700 
8,700 
8,700 

442 

20 

442 

21 

316 

22 

269 

23 

316 

24... 

316 

25 

322 

26 

328 

27 

328 

28 

305 

29 

262 

30 

365 

31 

403 

Mean 

"7,560 
"180,000 

0 

"180,000 

6,020 
370,000 

3 

370,000 

1,350 
80,100 

59 

80,000 

421 
25,900 

69 

25,800 

236 
14,500 

62 

14,400 

237 
14,100 

43 

14,100 

340 

Acre-feet  for  month.. 

20,900 

Monthly  diversions  below- 
gaging  station 

22 

Discharge  to  Sacramento 
R  iver,  acre-feet 

20.900 

*  Prior  to  April  19th  Sacramento  River  back  water  affected  rating  at  thisstation 
"  Twelve  days. 
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TABLE  49 
DISCHARGE    OF    MOKELUMNE    RIVER    AT    WOODBRIDGE— 1924 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

el,430 
el,620 
el,620 
el,490 
el, 140 
el, 140 
el, 140 
el,250 
el,490 
el,490 
el,250 
el, 140 
e   990 
e   940 
e   890 
el,090 
el.040 
e   840 
e    790 
e   640 
e    690 
e   540 
e   365 
e   390 
e   250 
e   182 
102 
95 
69 
50 
28 

21 

18 

12 
8.5 
8.0 
7.0 
6.5 
6.0 
5.0 
5.0 
4.8 
4.8 
4.6 
4.4 
4.4 
4.6 
4.0 
4.0 
4.0 
4.0 
4.0 
3.8 
3.7 
3.2 
2.6 
2.5 
2.5 
2.4 
2.3 
2.2 

2.1 
2.0 
1.9 
1.9 
1.9 
1.9 
1.8 
1.6 
1.7 
1.7 
1.7 
17 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 

1.5 
1.5 
1.5 
14 
1.4 
1.4 
1.3 
13 
13 
13 
1.3 
13 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.4 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.2 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.3 
2.0 
1.6 
1.3 
1.1 
1.0 
1.0 
1.2 
1.3 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1  2 

2 

1  2 

3 

1  2 

4 

1  2 

5 

1  2 

6 

1  2 

7 

1  2 

8 

1  2 

0 : 

1  3 

10... 

1  3 

11 

1  4 

12 

1  4 

13 

1  4 

14 

1  4 

15 

1  4 

16 

1  5 

17 

1  5 

18 

1  6 

19 

1  7 

20 

1  7 

21 

1  7 

22 

1  7 

23. 

1  7 

24..I 

1  7 

25 

1  7 

26 

1  7 

27 

1  7 

28. 

1  8 

29....     . 

1.6 
53 

30 

31 

164 

Mean 

845 
51,800 

5.66 
337 

1.65 
101 

1.28 
78.7 

1.15 
68.4 

8  37 

Acre-feet  for  month 

515 

e— Estimated  by  comparison  with  the  record  of  flow  at  Clements.    Gage  not  established  until  May  27,  1924. 
Note— Gaging  station  located  just  below  the  Woodbridge  Irrigation  District's  dam  at  Woodbridge. 
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TABLE  50 
DISCHARGE    OF    MOKELUMNE    RIVER    AT    WOODBRIDGE— 1925 


Day 

Daily  discharge  in  second-feet 

June 

July 

August 

September 

October 

1 

•840 
840 
750 
760 
750 
795 
570 
425 
405 
285 
235 
166 
•82 

71 

72 

84 

78 

78 

87 

72 

54 

50 

50 

48 

47 

45 
112 
5  5 
5.5 
4.5 
2  7 

2.8 

2  7 
2.9 

3  0 
2  8 
2  6 
2.7 

2  9 

3  3 
3.6 
4.2 

4  5 
11 
17 
16 
11 

8 

6  6 
3  3 
■2  S 
2.9 

2  9 
2.9 
2.9 

3  3 
3  3 

3  6 

4  8 
7 

14 
24 

9 

7.5 
10 

7 

6 

6  5 
26 
22 

9 

8 
14 
12 
16 
20 
11 

7.5 

7 

6  5 

6  6 

6 

6  5 

6 

6 

6.5 

7 

7 

6  5 

6  5 

6 

5.5 

5 

2 

;, 

3 

4  8 

4 

4  8 

5 

t  1 

6 

4  8 

7 _ 

4  8 

8 

4  8 

9 

•5 

10 

5 

11 

5 

12 

6 

13 

••500 

14 _ 

260 

15 - 

•200 

16...             

147 

17 

167 

18 

159 

19...             

130 

20 

113 

21 

06 

22..          

95 

23 

M 

24 

M 

25... 

92 

26 

oa 

27 

88 

28.. 

86 

29 

84 

30 

81 

31- 

83 

Mean 

254 
15,600 

5  95 
366 

9  37 
558 

88 

Acrc-fcct  for  month 

5,370 

*  Estimate  for  this  period  by  comparison  with  the  record  of  flow  at  Clements. 
••Flash  boards  removed  from  Woodbridge  Irrigation  District's  dam  at  Woodbridge  just  above  gaging  station. 
Note — Station  maintained  by  Water  Resources  Branch  of  the  I'.  S.  Cie  dogieal  Survey  under  cooperative  agreement 


water  supervisor's  REPORT,   1924—1928 
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TABLE  51 
DISCHARGE    OF    MOKELUMNE    RIVER    AT    WOODBRIDGE— 1926 


Day 

Daily  discharge  in  second-feet 

April 

May 

June 

July 

August 

September 

October 

1 

3,040 

2,440 

2,420 

2,600 

2,880 

2,840 

2,110 

1,580 

1,370 

1,140 

1,140 

1,140 

1,210 

1,260 

1,430 

1,550 

1,580 

1,660 

1,720 

1,830 

1,800 

1,550 

1,400 

1,260 

994 

642 

708 

730 

708 

730 

664 

576 

620 

598 

494 

444 

406 

378 

351 

300 

300 

232 

184 

161 

123 

503 

20 

12 

8 

5 

4.7 
4.2 
3.6 
3.3 
3.2 
3.2 
3.5 
3.8 
4.0 
4.2 
4.0 

4  2 
4.5 
4.5 
4.2 
4.2 
4.2 
4.2 
4.0 
3.8 
3.6 
3.8 
3.8 
3.6 
3.3 
3.2 
3.0 
3.3 
3.3 
3.5 
3.0 
3.0 
3.5 
3.6 
3.5 
3.2 
3.3 
3.3 
3.2 
3.2 
3.2 
3.0 

3.0 
3.2 
3.2 
3.0 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
3.0 
2.8 
2.7 
2.7 
2.8 
3.0 
3.2 
2.8 
2.7 
2.8 
3.0 
3.3 
3.2 
3  0 
3.0 
3.0 

3  0 

3.0 

3.2 

3.3 

3.6 

3.8 

3.2 

3.0 

3.2 

3.2 

3.5 

3.6 

3.8 

3.6 

3  5 

3.6 

3.8 

4.0 

4.5 

4.5 

4.5 

4.5 

4.5 

4.7 

5 

5.5 

6 

4.9 

4.5 

4.2 

3.8 

2 _ 

3.8 

3 

3.8 

4 

3.8 

5 

3.8 

6...       

3.8 

7.. _.- 

4.5 

8 

4.0 

9...      

3.120 
2,800 
2,400 
2,000 
1,970 
2,220 
2,460 
2,720 
2,960 
2,920 
2,140 
1,830 
2,040 
2,360 
2,560 
2,560 
2,840 
3,040 
3,080 
2,960 
3,080 
3,040 

3.8 

10                      

3.6 

11-        

3.8 

12  ..          

4.0 

13 

4.2 

14  -.       

4.2 

15 

4.2 

16 

4.7 

17  ..          

5  5 

18 

5.5 

19 

6 

20  ..          

6 

21 

6 

22 

6 

23 

6 

24 

5.5 

25 

5 

26 

4.7 

27 

4.7 

28...              

4.7 

29 

4.7 

30...          

4.7 

31 

4.7 

Mean.    .         

*2,600 
*113,000 

1,550 
95,300 

192 
11,400 

3.59 
221 

2.88 
177 

3.97 
236 

4  6 

Acre-feet  for  month.   

284 

1  22  davs. 
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TABLE  52 
DISCHARGE    OF    MOKELUMNE    RIVER    AT    WOODBRIDGE— 1927 


D»y 

Daily  (lis 

charge  in  second-feet 

April 

May 

June 

July 

August 

September 

October 

1 

1,620 

2,160 
2,740 
4,010 
4,320 
3,560 
2,920 
2,640 
2,390 
2,130 
1,860 
1,700 
1,540 
1,140 
1,420 
1,520 
1,500 
1,370 
1,420 
1,570 
1,720 
1,920 
2,220 
2,640 
3,080 
3,800 
4,500 
4,970 
4,550 
4,370 

4,460 
4,010 
3,680 
8,720 
3,760 
3,960 
4,060 
3,400 
2,530 
1,860 
2,160 
2,530 
3,040 
3,920 
4,920 
4,970 
5,220 
5,170 
4,460 
3,840 
2,960 
2,280 
1,860 
1,740 
2,130 
2,810 
3,480 
3,200 
2,530 
1,800 
1,800 

1,860 
2,250 
2,130 
2,670 
3,080 
3.1100 
3,880 
1,600 
4,140 
3,480 
3,880 
3,840 
3,880 
4,190 
4,370 
4,010 
4,100 
3,960 
3,600 
3,080 
2,670 
2,600 
2,600 
2,250 
2,190 
2,130 
1,920 
1,500 
1,070 
1,020 

995 
1,040 
1.100 
1.020 
1,100 

181 

682 

597 

557 

538 

452 

443 

396 

341 

306 

264 

247 

196 

150 

139 

152 

148 

130 

112 
76 
54 

560 
2.8 
2.8 
2.4 
3.2 

3  2 

3  5 

5 

9 

8 

7.5 

7.5 

fi 

3.8 

8.5 

5  5 

5  5 

6 

5.5 

5.5 

5.5 

5.5 

6 

7  5 
8.5 

11 
12 

8  5 
10 
10 
10 

8.5 
14 
16 
11 
14 

22 
20 
14 
16 
13 
11 
11 
12 
13 
13 
9  5 

g 

H 

4  0 

2  5 

2.0 

1.6 

1.6 

14 

1  4 
16 
14 
16 

2  0 
2.8 
2.2 
2  4 

2  5 

3  2 
4.0 

3  8 

2 

:,  n 

3 

6 

4 

6  6 

5 

.->  .1 

6 

7  5 

7 

7  .1 

8 

li  .') 

0. 

8 

10... 

8 

11 

6 

12 

5 

13 

6 

14 

6 

15 

6 

16 

4.8 

17 

4  0 

18 

3  0 

19 

3  0 

20 

21 

3  0 
4.0 

22 

4  2 

23 

5 

24 

8 

25 

2.8 

26 

2.5 

27 

390 

28 

4.52 

29.. 

434 

30 

290 

31 

223 

Mean 

2,590 
154,000 

3,300 
203.000 

3,020 
180,000 

396 
24,300 

7.84 
482 

6  92 
412 

62.1 

Acre-feet  for  month 

3,820 

water  supervisor's  report,  1924-1928 
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TABLE  53 
DISCHARGE    OF    MOKELUMNE    RIVER    AT    WOODBRIDGE— 1928 


Day 

Daily  discharge  in  second-feet 

April 

May 

June 

July 

August 

September 

October 

1... 

3,600 
3,160 
3,200 
3,080 
2,700 
2,460 
2,500 
2,430 
2,360 
2,280 
2,250 
2,190 
2,300 
2,420 
2,300 
2,190 
2,190 
2,080 
1,980 
1,980 
1,820 
1,670 
1,670 
1,670 
2,040 
1,800 
1,950 
2,250 
2,600 
2,600 

2,700 
3,120 
2,960 
2,640 
2,600 
2,780 
3,040 
3,360 
3,640 
3,360 
3,480 
3,760 
3,600 
3,360 
3,080 
2,840 
2,670 
2,500 
2,320 
2,250 
2,250 
2,130 
1.980 
1,950 
2,010 
2,010 
1,950 
1,800 
1,600 
1,500 
1,200 

1,070 

1,040 

1,010 

820 

750 

700 

650 

610 

480 

350 

390 

500 

400 

280 

220 

170 

128 

71 

68 

95 

83 

61 

52 

46 

26 

11 

5 

5 

5 

3.6 

3.0 
3.2 
3.0 
3.0 
3.0 
2.8 
2.6 
3.0 
3.4 
2.4 
2.6 
2.4 
2.8 
2.8 
2.8 
3.0 
2.6 
2.8 
2.4 
2.4 
2.2 
2.4 
2.6 
3.2 
3.0 
3.1 
3.0 
3.0 
3.1 
3.1 
3.0 

2.8 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 
2.6 
2.6 
2.6 
2.4 
2.5 
2.5 
2.4 
2.3 
2.3 
2.3 
2.4 
3.0 
2.4 
2.3 
2.3 
2.6 
2.5 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 

2.4 
2.4 
2.5 
2.6 
2.4 
2.4 
3.2 
3.4 
3.0 
2.8 
2.6 
2.5 
2.5 

2  4 
2.4 
2.6 
2.6 
2.6 
3.6 
3.1 

3  8 
3.7 
3.8 
4.2 
4.0 
4.0 
3.8 
3.8 
3.8 
3.8 

3.8 

2 

3.4 

3 

2.6 

4 -. 

2.6 

5 

2.6 

6 

2.5 

7 

2.6 

8 

2.6 

9 

2.6 

10 

2.8 

11...                                    

3.0 

12 

3.0 

13...              

3.0 

14 

3.0 

15 

9 

16 

12 

17 

12 

18 

9 

19.. 

6.5 

20... 

6.5 

21 

6.5 

22. 

7 

23 

5.5 

24 

4.8 

25.. 

4.4 

26 

4.6 

27 

8.5 

28... 

13 

29 

17 

30. 

19 

31 

18 

Mean 

2,320 
138,000 

2,590 
159,000 

337 
20,100 

2.83 
174 

2.48 
152 

3  09 
184 

6  56 

Acre-feet  for  month 

403 
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TABLE  54 
DISCHARGE  OF  MOKELUMNE  RIVER  AT  THORNTON— 1926 


l);.y 

Duly  discharge  in  second-feet 

July 

August 

September 

October 

1 

10 
10 
10 

'.»  s 

10 

10 
9  r, 
9.5 
9  5 
9  5 
9 
9 

7  5 
8.5 

8  5 
8  5 
8  5 
8  5 
8  5 
8  5 
8  5 
8  5 
8  5 
8 

8 

8.5 
8  5 
8  5 
8.5 
8  5 

8  5 
8  5 
8  5 
8.5 

8  5 
9 

9  6 

!l 
'1 

8  5 
8  5 

8  5 
B  S 
!i 

9 
'.i 
<i 
9 
9 
8 
8.5 

9  5 
9 

(.i 

7  5 

8.5 

9.5 

9  5 

9.5 

9 

9.5 

2 

10 

3.._r 

9 

4 

9 

5 

9 

6 

•15 
14 
13 
13 
14 
14 
12 
18 
13 
18 
11' 
12 
18 
12 
1.' 
12 
13 
9  5 
It 
11 
11 
11 
11 
11 
11 
10 

9 

7 

8  5 

8 

8  5 

9 

9 

10 

10 

11 

10 

12 

!l   .1 

13 

9  5 

14 

•I  :, 

15 

•I  5 

16 

9 

17 

9  :. 

18 

'i  :, 

19... 

9  5 

20 

9  5 

21 

10 

22... 

10 

23 

10 

24 

10 

25...                             

10 

26 

10 

27 

10 

28 

9.5 

29 

9 

30... 

9 

31.. 

8  5 

Mean 

12.1 

024 

8.90 
547 

8  82 
525 

9  44 

Acre-feet  for  month 

580 

*  Gage  established. 

Note— This  station  is  located  near  Thornton  at  the  lowest  point  on  the  river  which  is  above  tide  effect, 
maintained  by  Water  Resources  Branch  of  the  U.  S.  Geological  Survey. 


Station 
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TABLE  55 
DISCHARGE  OF  MOKELUMNE  RIVER  AT  THORNTON— 1927 


Day 

Daily  d 

ischarge  in  second-feet 

August 

September 

October 

1 

*39 
35 
31 
31 
30 
29 
27 
27 
24 
22 
22 
21 
21 
21 
21 
19 
18 
17 
17 
18 
19 
20 
20 
20 
21 
22 
22 
24 
25 
25 
23 

25 
30 
27 
24 
24 
22 
21 
21 
21 
22 
22 
20 
19 
18 
16 
15 
15 
13 
13 
13 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 

13 

2 

13 

3 

15 

4..     

15 

5 

14 

6 

14 

7... 

15 

8 

15 

9 

15 

10 

15 

11 _._ 

15 

12 

14 

13 

13 

14 

13 

15 

14 

16 

14 

17 .  _*___ 

14 

18 

14 

19. 

13 

20.. 

13 

21 

13 

22 

14 

23 

15 

24 

16 

25... 

IS 

26 

"17 

27. 

28 

29 

30 

31 

Mean 

23.6 
1,450 

17.6 
1,050 

***14  4 

Acre-feet  for  month 

***743 

*  Record  notstarted  untilAugust  1st. 
**  Recorder  removed  October  26th. 
***  26  days. 
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TABLE  56 
DISCHARGE  OF  MOKELUMNE  RIVER  AT  THORNTON— 1928 


Day 

Daily  discharge  in  second-feet 

June 

July 

August 

September 

October 

1 

30 
29 
28 
28 
25 
19 
20 
21 
22 
21 

L'l 

21 
17 
l.'f 
14 
14 
11 
14 
11 
14 
14 
13 
13 
13 
13 
12 
12 
12 
12 
12 
11 

10 

10 
10 

\i  :, 

t 

\i 

9 

•      10 

12 

11 

10 

9.5 

9 

9  5 

9.5 

9 

9  5 

9 

9 

8.5 

9.5 

9.5 

9.5 

8  5 

8  5 

8 

7.5 

8 

8 

8 

8 

8 

7.5 

7  5 

8  5 
8  5 
8  5 
8.5 
8  5 
8.5 
8 

8  5 
8.5 
8.5 
8.5 
8  5 
8  5 
8  5 
9 
8.5 

8 

2 

8 

3... 

7  5 

4 

8 

5 

8 

0 

8 

7 

8 

8 

8 

9 

7  I 

10 

7 

11 

6  5 

12                   

7 

13 

8 

14.. 

8  5 

15...                            

9 

16 

12 

17.. :.. 

15 

18 

16 

19 

16 

20 

12 

21 

11 

22 

12 

23 

•83 
95 
74 
62 
47 
33 
28 
29 

12 

24... 

11 

25 

9  5 

26 

9  5 

27 

9  5 

28 

13 

29.... 

17 

30.... 

20 

31. 

20 

Mean 

♦'56.4 
"895 

17.3 
1,060 

10  1 
621 

8  40 
500 

10.7 

Acre-feet  for  month 

658 

1  Beginning  of  record  forseason. 
1  Eight  days. 


water  supervisor's  REPORT,  1924-1928 


65 


TABLE  57 
DISCHARGE  OF  SAN  JOAQUIN  RIVER  NEAR  VERNALIS— 1924 


Day 

Da 

ily  discharge  in  second-feet 

March 

April 

May 

June 

July 

August 

September 

October 

1 

1,160 

1,160 

1,160 

1,160 

1,120 

1,120 

1,080 

1,040 

1,000 

960 

960 

920 

920 

885 

885 

885 

885 

885 

920 

885 

920 

920 

920 

960 

1,040 

1,160 

1,200 

1,200 

1,160 

1,240 

1,370 

1,420 
1,370 
1,370 
1,420 
1,420 
1,420 
1,420 
1,320 
1,320 
1,370 
1,570 
1,720 
1,980 
2,160 
2,220 
2,160 
2,040 
1,720 
1,420 
1,320 
1,240 
1,200 
1,240 
1,280 
1,370 
1,320 
1,240 
1,120 
1,080 
1,040 

1,000 
1,000 
1,200 
1,570 
1,670 
1,870 
1,770 
1,520 
1,370 
1,570 
1,770 
1,820 
1,820 
1,720 
1,570 
1,370 
1,200 
1,160 
1,160 
1,200 
1,120 
1,080 
1,040 
1,000 
1,000 
938 
895 
830 
790 
770 
750 

750 
730 
710 
670 
630 
610 
610 
590 
578 
582 
574 
578 
'578 
570 
582 
570 
570 
574 
558 
546 
542 
538 
522 
510 
503 
496 
500 
496 
496 
489 

482 
464 
458 
447 
433 
422 
422 
416 
405 
405 
402 
412 
430 
430 
426 
426 
419 
412 
408 
408 
405 
391 
394 
398 
412 
422 
422 
416 
405 
408 
412 

419 
422 
433 
440 
430 
426 
426 
426 
422 
422 
416 
412 
402 
402 
394 
405 
419 
422 
416 
426 
430 
430 
433 
430 
433 
426 
419 
416 
408 
402 
405 

394 
398 
402 
412 
419 
412 
426 
436 
447 
433 
416 
408 
405 
419 
416 
412 
408 
416 
422 
422 
419 
422 
416 
416 
419 
419 
412 
430 
416 
402 

402 

2 

402 

3 

416 

4.... _ 

419 

5 

444 

6.... 

472 

7 

518 

8 

534 

9 

10 

538 
550 

11 

558 

12 

586 

13.. 

562 

14 

542 

15 

530 

16 

542 

17.. 

578 

18 

610 

19 

610 

20 

586 

21 

570 

22 

562 

23 

554 

24 

538 

25 

526 

26.... 

550 

27 

554 

28 

554 

29 

554 

30 

554 

31 

690 

Mean _ 

1,030 
63,300 

1,480 
88,100 

1,280 
78,700 

575 
34,200 

420 
25,800 

.  420 
25,800 

416 
24,800 

532 

Acre-feet  for  month 

32,700 

6—68336 
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TABLE  58 
DISCHARGE  OF  SAN  JOAQUIN  RIVER  NEAR  VERNALIS— 1925 


Day 

Daily  discharge  in  second-feet 

June 

July 

August 

September 

October 

1 

4.780 
5.130 
5,830 
1,640 
4,220 
4,080 
3.870 
3,450 
3.100 
2,820 
2,540 
2,330 
2,190 
2.020 
1,840 
1.740 
1,600 
1,520 
1,4W) 
1,380 
1,320 
1,280 
1,240 
1,240 
1,240 
1,240 
1,210 
1,180 
1.180 
1,050 
960 

930 
960 
930 
B80 

870 
840 
780 
750 
810 
840 
870 
870 
870 
840 
780 
810 
870 
840 
810 
780 
810 
780 
780 
810 
810 
780 
780 
750 
708 
720 
720 

690 
660 
810 
840 
708 
684 
750 

ooo 

990 
1,080 
1,180 
1,210 
1,180 
1,180 
1,180 
1,180 
1,180 
1,080 
1,110 
1,110 
1,180 
1,180 
1,210 
1,110 
1,110 
1,110 
1,210 
1.240 
1,210 
1,240 

1,320 
1.420 
1,420 
1,380 
1,350 
1,350 
1,350 
1  350 

2 

3 

4 

6 

6 

•*8,960 
8,480 
8,000 
7,420 

7,400 
7,250 
8,230 
8,320 
8,700 
9,300 
(t.400 
8,700 
7,950 
7,530 
7,880 
8,200 
8,250 
8,230 
8,050 
7,600 
7,150 
6,860 
6,460 
6,060 
5,480 

7 

8 

g 

1  380 

10 

1,350 
1,350 
1,420 
1,460 
1,490 
1  520 

n 

12 

13 

14 

15.. 

16 

1  560 

17 

1  560 

18.. 

1  520 

19 _ 

1,600 
1  630 

20... 

21 

1  740 

22 

1,840 
1.910 
1,910 

23 

24 

25 

1  840 

26 

1  700 

27.. 

1  800 

28 

1,880 

29 

1  910 

30.... 

1,910 

31 

1,880 

Mean 

•7,830 
•387,000 

2,380 
146,000 

820 
50,400 

1,050 
62,500 

1  580 

Acrc-fcet  for  month 

97  200 

•  25  days. 

••  Date  gagings  were  begun. 

Note— Gaging  station  located  at  Durham  Ferry  Bridge  below  the  junction  of  Stanislaus  and  San  Joaquin  rivers. 
Station  maintained  by  Water  Resources  Branch  of  the  U.  S.  Geological  Survey  under  cooperative  agreement. 
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TABLE  59 


DISCHARGE  OF  SAN  JOAQUIN  RIVER  NEAR  VERNALIS— 1926 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

3,250 
3,180 
3,110 
2,900 
2,830 
2,690 
2,550 
2,480 
2,410 
2,270 
3,040 
2,340 
2,140 
2,020 
1,900 
1,780 
1,720 
1,600 
1,600 
1,540 
1,490 
1,490 
1,390 
1,340 
1,240 
1,190 
1,160 
1,160 
1,120 
1,040 

1,020 
1,000 
980 
980 
960 
920 
840 
805 
805 
805 
822 
822 
805 
788 
770 
735 
718 
700 
700 
682 
665 
648 
648 
648 
665 
665 
648 
648 
648 
648 
630 

595 
595 
595 
595 
595 
580 
580 
595 
612 
630 
612 
612 
630 
630 
612 
612 
595 
595 
580 
580 
580 
580 
580 
595 
595 
580 
612 
595 
595 
630 
665 

612 
612 
630 
665 
700 
718 
735 
752 
752 
788 
822 
900 
920 
920 
900 
900 
920 
920 
920 
920 
900 
880 
700 
612 
565 
580 
580 
580 
580 
595 

612 
682 
718 
718 
752 

2 

3 

4 

5 

6 

900 
1,020 
1,020 
1,050 
1,080 
1,050 
1,080 
1,080 
1,080 
1,110 
1,110 
1,140 
1,140 
1,110 
1,080 
1,110 
1,110 
1,140 
1,180 
1,210 
1,210 
1,210 
1,210 
1,210 
1,210 
1,240 

7 

8. 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

4,140 
3,740 
3,600 
3,460 

29 

30 

31 

Mean 

*3,740 
*29,700 

2,000 
119,000 

768 
47,200 

601 
37,000 

753 
44,800 

1,050 
64,600 

Acre-feet  for  month 

*  4  days. 
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TABLE  60 
DISCHARGE  OF  SAN  JOAQUIN  RIVER  NEAR  VERNALIS— 1927 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

10,500 
12,000 
11,500 
10,400 
10,100 
10,100 
11,800 
12,400 
11,800 
11,100 
9,800 
9,600 
9,400 
9,800 
10,800 
11,600 
12,100 
12,700 
13,200 
13,100 
12,700 
11,700 
10,400 
9,300 
9,000 
10,100 
11,100 
12,100 
12,200 
11,400 
10,400 

9,900 

9,600 

9,500 

9,300 

9,250 

9,800 

10,700 

11,700 

113,300 

12,800 

12,700 

12,800 

13,000 

13,400 

13,800 

14,100 

14,200 

14,200 

14,300 

13,900 

13,300 

12,400 

11,200 

♦10,900 

11,000 

11,100 

11,400 

11,100 

10,500 

9,920 

8,620 
6,860 
6,480 
6,100 
5,720 
5,340 
5,260 
4,460 
3,740 
3,390 
3,110 
2.970 
2,760 
2,590 
2,430 
2,270 
2,200 
2,200 
2,080 
2,020 
1,960 
1,960 
1,960 
1,900 
1,840 
1,840 
1,780 
1,720 
1,720 
1,660 
1,660 

1,660 
1,720 
1,600 
1,540 
1,540 
1,490 
1,440 
1,440 
1,440 
1,390 
1,390 
1,340 
1,340 
1,390 
1,390 
1,440 
1,390 
1,340 
1,290 
1,290 
1,290 
1,290 
1,290 
1,290 
1,290 
1,290 
1,290 
1,340 
1,390 
1,390 
1,540 

1,660 
1,600 
1,490 
1,490 
1,440 
1,440 
1,440 
1,440 
1,440 
1,440 
1,440 
1,540 
1,540 
1,490 
1,490 
1,490 
1,490 
1,600 
1,600 
1,490 
1,540 
1,540 
1,540 
1,540 
1,540 
1.600 
1,600 
1,540 
1,600 
1,600 

1,600 

2 

1,660 

3 

1,840 

4 

1,960 

5 

2,020 

6 

2,270 

7 

2,270 

8 

2,080 

9 

2,080 

10 

2,140 

11 

2,200 

12 

2,270 

13 

2,340 

14 

2.410 

15 

2,410 

16 

2,410 

17 

2,410 

18 

li.3-40 

19 

2,410 

20 

2,550 

21 

2,480 

22 

2.340 

23 

2,340 

24 

2,200 

25 

1.840 

26 

2,020 

27 

2,140 

28 

2,200 

29 

2,200 

30 

2,270 

31 

2,340 

Mean 

11,100 
683,000 

11,800 
703,000 

3,250 
200,000 

1,400 
86,100 

1,520 
90,400 

2,190 

Acre-feet  for  month 

135,000 

*  Record  by  U.  S.  Geological  Survey  begun  June  24th.    Prior  record  by  Water  Supervisor. 
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TABLE  61 
DISCHARGE  OF  SAN  JOAQUIN  RIVER  NEAR  VERNALIS— 1928 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

5,400 
6,100 
5,900 
5,300 
4,700 
5,420 
6,440 
6.720 
6,900 
6,800 
6,900 
6,900 
7,000 
7,420 
7,810 
7,350 
6,750 
6,250 
6,000 
6,100 
8,000 
8,600 
8,800 
8,500 
9,400 
•9,730 
10,100 
10,400 
9,730 
8,560 
8,180 

8,300 
6,660 
5,300 
6,000 
6,660 
6,550 
5,400 
4,140 
3,900 
3,670 
3,250 
2,970 
2,690 
2,520 
2,340 
2,140 
2,080 
2,020 
1,900 
1,780 
1,720 
1,720 
1,660 
1,660 
1,660 
1,600 
1,540 
1,490 
1,440 
1,390 

1,390 

1,390 

1,390 

1,440 

1,490 

1,440 

1,340 

1,240 

1,190 

1,190 

1,160 

1,140 

1,140 

1,160 

1,160 

1,160 

1,090 

1,020 

980 

940 

920 

940 

960 

980 

960 

960 

960 

980 

1,000 

1,020 

1,020 

980 
960 
980 
960 
980 
1,040 
1,040 
1,000 
960 
920 
900 
880 
880 
880 
880 
880 
900 
880 
880 
860 
880 
880 
880 
860 
840 
840 
860 
920 
940 
940 
1,020 

1,090 
1,120 
1,120 
1,140 
1,140 
1,240 
1,340 
1,340 
1,340 
1,340 
1,340 
1,340 
1,340 
1,340 
1,390 
1,340 
1,440 
1,440 
1,440 
1,390 
1,390 
1,390 
1,390 
1,390 
1,340 
1,390 
1,390 
1,340 
1,340 
1,390 

1,390 

2 

1,440 

3 

1,600 

4 .- 

1,600 

5 -. 

1,720 

6 

1,720 

7 

1,720 

8 

1,780 

9 

1,780 

10 

1,780 

11 

1,720 

12 

1,720 

13 

1,840 

14 

1,900 

15 

1,900 

16 

1,900 

17 

1,900 

18 

2,140 

19 

2,200 

20 

2,200 

21 

2,270 

22.. 

2,200 

23 

2,200 

24 

2,270 

25 

2,270 

26 

2,270 

27 

2,270 

28 

2,270 

29 

2,270 

30 

2,340 

31.. 

2,550 

Mean.. 

Acre-feet  for  month 

7,360 
453,000 

3,200 
190,000 

1,130 
69,500 

919 
56,500 

1,330 
79,100 

1,970 
121.000 

•  Record  by  U.  S.  Geological  Survey  after  May  26th.    Priorreeord  by  Water  Supervisor. 
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TABLE  62 

TIDAL   CYCLE  MEASUREMENTS   OF  THE   SACRAMENTO   RIVER 

NEAR  SACRAMENTO— 1924 


Time  of  cycle 


Mean 

discharge, 
second-feet 


Tidal  range 
in  feet 


Maximum 
flow 
down- 
stream, 
second- 
feet 


Correspond- 
ing mean 
velocity 
down- 
stream, 
feet  per 
second 


Maximum 

flow 
upstream, 
second- 
feet 


Correspond- 
ing mean 
velocity 
upstream, 
feet  per 
second 


July  16,  4.40  p.m.,  to  July  17, 
5.20  p.m 

Aug.  7,  12.25  p.m.,  to  Aug.  8 
2.20  p.m 

Sept.  8,  9.50  a.m.,  to  Sept.  9 
9.40  a.m 

Oct.  9.  10.10  a.m.,  to  Oct.  10 
11.30  a.m 


750 
1,070 
1.990 

4,800 


1  70 
1  45 
1  25 

0.50 


1,600 
1,780 
2.780 

5,520 


.47 
63 
.82 

1  83 


1.100 

400 
No 
Reversal 
JustO 

Minimum 
downstream 
•4.060 


33 

13 

No 
velocity 

Minimum 
downstream 
•  96 


•No  reversal  of  current  during  this  cycle. 


TABLE  63 

TIDAL   CYCLE   MEASUREMENTS   OF  THE   SACRAMENTO    RIVER 

NEAR  SACRAMENTO— 1925 


Time  of  cycle 


Mean 

discharge 

second-feet 


Tidal 
range 
in  feet 


Maximum 

flow 
second-feet 


•Minimum 

flow 
second-feet 


July  20, 12.50  p.m.,  to  July  21 . 1.40  p.m. 
Sept.  2, 10.40  a.m.,  to  Sept,  3, 12.30  p.m. 


3.290 
3,080 


0.8 
0.8 


4,050 
3,430 


2,000 

1,870 


•There  was  no  reversal  of  current  due  to  low  flow  and  tidal  action  in  1925  as  was  the  case  in  1924. 
Note — Measurements  taken  at  a  point  just  below  Riverside  Mutual  Water  Company  pumping  plant.  Mile  fi.l  Left. 
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Plate  2 — Barges  of  Grain  from  Up-River  Points  at  City  of  Sacramento  Wharves. 


TABLE  64 

TIDAL  CYCLE  MEASUREMENTS  IN  SACRAMENTO-SAN 
JOAQUIN  DELTA  CHANNELS— 1925 


('hannoland  point 
of  measurement 

Time  of  cycle 

Mean 
discharge 
second- 
fee  t 

Tidal 
range 
in  feet 

Maximum 
How 
down- 
stream 
second - 
feet 

Maximum 
flow 

upstream 
second- 
fort 

Suiter  Slough  near  its  junction  with 
Sacramento  River... 

Sept.  3,  4.50  p.m.,  to  Sept.  4, 
5.10  p.m.. 

•763 

'515 

'1,560 
'780 

676 

•104 

2.7 

3  3 

2  6 

4  0 

2.1 
3.2 

'2,600 

'2,650 

'2,880 
'25,000 

940 

'488 

>1,840 

Steamboat  Slough  near  its  junction 
with  Sacramento  River... 

July  31,  7.00  p.m.,  to  July  22, 
7.30  p.m 

»2,500 

Georgiana  Slough  near  its  junction 
with  Sacramento  River    . 

July  23,  9.50  a.m.,  to  July  24, 
9.50  a. m 

•450 

Three-mile  Slough  just  below  ferry 

Old  San  Joaquin  River  above  junc- 
tion with  Middle  River 

July  24,  4.10  p.m.,  to  July  25, 
4.40  p.m 

'20,500 

July  26,  2.40  p.m.,  to  July  27, 
3.35  p.m 

•0 

Middle  San  Joaquin  River  below 

Salmon  Slough  at  Williams  bridge 

July  27,  7.45  p.m.,  to  July  28, 
8  15  p.m 

•430 

•  Away  from  Sacramento  Hiver. 
•Toward  Sacramento  River. 

•  No  reversal  of  current.    Flow  just  reduced  to  zero  for  high  tide. 
•To  north. 

•  To  south. 
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TABLE  65 

APPROXIMATE  DISTRIBUTION  TO  DELTA  CHANNELS  OF  LOW 
FLOW  OF  SACRAMENTO  AND  SAN  JOAQUIN  RIVERS  AS 
SHOWN  BY  TIDAL  CYCLE  MEASUREMENTS— 1925 

Sacramento  River 


Location 


Flow  past  Sacramento 

Estimated  diversions  down  to  SutterSlough 

Flow  to  SutterSlough 

Flow  past  SutterSlough 

Flow  to  Steamboat  Slough 

Flow  past  Steamboat  Slough. 

Estimated  diversions  down  to  Georgiana  Slough. 
Flow  to  Georgiana  Slough 

Flow  past  Georgiana  Slough... 

Estimated  diversions  down  to  Three  mile  Slough- 
Inflow  to  River  through  Cache  Slough1 

Flow  past  Rio  Vista 

Flow  to  Three-mile  Slough 

Flow  past  Three-mile  Slough 


Discharge 
Second-feet 


40 
930 


520 


20 

1,560 


50 
1.120 


780 


3.750 


1,750 
~~970~ 


Percentage 
of  flow  past 
Sacramento 


25 

2,780 

74 
14 

2,260 

60 

42 

680 

18 

47 
21 
26 


San  Joaquin  River 

Location 

Discharge, 
Second-feet 

Percentage 
of  flow  past 
Vernalisgage 

Flow  past  Vernalis  gaging  station". 

1,240 

Diversions  down  to  Old  River 

20 
676 

Flow  to  Old  River. 

55 

Flow  past  Old  River 

544 
104 
572 

44 

Flow  from  Old  River  to  Middle  River 

8 

Flow  of  Old  River  past  Middle  River 

46 

(Flow  in  Salmon  Slough) 

1  Taken  as  the  sum  of  flow  to  Sutter  and  Steamboat  sloughs  less  diversions  from  the  latter  and  connecting  channels 
estimated  at  330  cubic  feet  per  second. 

•Located  at  Darham  Ferry  Bridge,  3.3  miles  below  junction  of  San  Joaquin  and  Stanislaus  rivers. 
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CHAPTER  III 

MEASUREMENTS  OF  DIVERSIONS 

Measurements  and  records  of  diversions  in  the  period  1924  to  1928, 
inclusive,  have  included  those  from  the  Sacramento  River  and  its  tribu- 
taries within  the  valley  floor  and  those  to  the  delta  uplands  from  the 
San  Joaquin  River,  Old  San  Joaquin  River  and  Tom  Paine  Slough. 
In  the  five-year  period  there  has  been  a  considerable  number  of  new 
pumping  installations.  The  total  of  diversions  listed  in  1924  was  233 
as  compared  to  a  total  of  377  in  1928.  The  1928  diversions  segregated 
to  the  various  sources  were  as  follows:  Sacramento  River  224,  Colusa 
Trough  11,  Back  Borrow  Pit  (carrying  drainage  water  from  Colusa 
Basin  along  the  back  levees  of  Reclamation  Districts  108  and  787)  5, 
Lower  Butte  Creek  and  Butte  Slough  14,  By-pass  and  Drainage  Chan- 
nels 11,  Feather  River  36,  Yuba  River  6,  American  River  28,  Old  San 
Joaquin  River  to  Delta  Uplands  10,  Tom  Paine  Slough  to  Uplands  7, 
and  San  Joaquin  River  to  Uplands  (below  junction  with  Stanislaus 
River)  25.  In  addition,  the  1928  San  Joaquin  Valley  diversions 
(recorded  in  the  return  water  measurements)  totaled  53,  as  follows:  San 
Joaquin  River  11,  Merced  River  29,  Tuolumne  River  5,  Stanislaus 
River  6,  and  Dry  Creek  2. 

Under  the  system  for  obtaining  the  diversion  records,  pump  opera- 
tors have  kept  daily  records  on  blanks  furnished  by  the  Water  Super- 
visor. These  records  are  collected  monthlv  bv  the  field  engineers  at  the 
same  time  that  the  readings  of  the  electric  meters  are  recorded.  In 
order  to  establish  the  relation  between  power  input  and  water  pumped, 
as  many  as  possible  current  meter  measurements  of  discharge  are  made 
throughout  the  season.  With  the  daily  operation  records  available  it 
has  been  possible  to  compile  from  the  monthly  diversions  as  computed 
from  the  power  record,  a  daily  diversion  record  for  each  plant.  In  the 
case  of  pumps  operated  by  other  than  electric  power,  of  which  there 
are  only  a  relatively  small  number,  the  diversions  have  been  estimated 
from  current  meter  measurements  and  the  logs  of  operation  of  the 
pumps.  In  this  bulletin  and  the  tables  of  this  chapter  it  is  only  possible 
to  publish  the  record  of  monthly  diversions  for  each  plant.  However, 
each  year  the  daily  diversion  records  have  been  compiled  as  a  supple- 
mental report  and  these  reports  are  on  file  and  available  for  reference 
in  the  office  of  the  Division  of  Water  Rights. 

Comparative   Stream    Flow,    Draft   and    Return    Flow. 

With  complete  records  of  the  diversions  available  as  above  described 
it  is  possible  to  make  some  interesting  comparisons  between  stream  flow, 
draft  and  return  flow  for  the  seasons  since  1924  when  the  measure- 
ments were  started.  This  has  been  done  in  Table  66  for  the  Sacra- 
mento River,  Red  Bluff  to  Sacramento. 
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COMPARATIVE    STREAM    FLOW,    DRAFT,    AND    RETURN    FLOW 
FOR  SACRAMENTO  RIVER,  RED  BLUFF  TO  SACRAMENTO 


Seasonal 
run-off 
Sacra- 
mento 
River  and 
tributa- 
ries in 
per  cent 
of  normal 

2 

Average  discharge  in  second-feet 
during  July 

Maximum 
monthly 
draft 
average 
second- 
feet,  July 
each  year 

7 

July 
return 
flow 
second- 
feet, 
column  7 

minus 
column  6 

8 

Year 
1 

Sacra- 
mento 
River 
at 
Red  Bluff 

3 

Combined 

Sacra- 
mento at 
Red  Bluff, 
Feather 

at 
Nicolaus, 
American 
at  Sacra- 
mento 

4 

Sacra- 
mento 
River 

at 
Sacra- 
mento 

5 

Differ- 
ence, 
columns 
4  and  5 

6 

July 
return 
in  per 
cent  of 
inflow, 
column  4 

9 

1924          

27 

77 

56 

112 

77 

2,900 
3,650 
3.190 
4,480 
4,040 

2,960 
5,810 
3,860 
7,450 
5,350 

909 
4,680 
1,880 
6,150 
3,850 

2,050 
1,130 
1,980 
1,300 
1,500 

2,780 
3,060 
3,850 
3,900 
3,340 

730 
1,930 
1,870 
2,600 
1,840 

25 

1925 

33 

1926...     

48 

1927 

1928 

35 
34 

It  will  be  noted  that  as  distinguished  from  column  2,  Table  3,  page 
11,  which  gives  the  run-off  percentages  for  all  streams  tributary  to 
San  Francisco  Bay,  column  2,  Table  66  gives  the  percentages  for  Sacra- 
mento River  and  tributaries  only.  The  comparisons  are  made  for  the 
month  of  July  as  that  month  is  the  one  in  which  the  maximum  draft 
has  occurred  each  season.  With  the  total  inflow  to  the  section  of  river 
from  Red  Bluff  to  Sacramento  represented  by  the  figures  of  column  4, 
and  the  outflow  shown  by  column  5,  the  difference,  or  column  6,  would 
be  what  was  available  for  irrigation  diversions.  The  actual  draft  as 
shown  by  column  7  greatly  exceeds  this  difference,  however,  and  this 
excess  as  shown  by  column  8  is,  therefore,  a  measure  of  the  return  flow 
to  the  river.  This  return,  of  course,  includes  that  from  all  sources, 
both  the  Sacramento  River  and  foreign  diversions,  the  latter  chiefly 
from  the  Feather  River.  Column  9  shows  the  relation  of  the  return 
flow  to  the  combined  inflow  of  the  Sacramento  River  at  Red  Bluff,  the 
Feather  at  Nicolaus  and  the  American  at  Sacramento.  The  draft  as 
given  in  column  7  differs  from  that  given  in  column  8,  Table  1,  page 
2,  as  the  latter  is  the  draft  from  Redding  to  Sacramento  (including 
Anderson-Cottonwood  Irrigation  District  diversion). 

Duty  of  Water  From    Diversion    Records. 

In  Table  67,  diversion  records  obtained  1924  to  1928,  inclusive,  are 
tabulated  in  accordance  with  the  various  sources,  and  the  corresponding 
irrigated  acreages  are  shown.  From  the  diversion  and  acreage  data, 
figures  for  the  gross  seasonal  duty  of  water  in  acre-feet  per  acre  have 
then  been  computed,  as  shown  in  columns  6  and  11. 

In  any  study  of  the  water  situation  in  the  valley  as  a  whole,  how- 
ever, the  important  duty  of  water  figure  is  that  which  represents  the 
net  or  consumptive  use  of  water  rather  than  the  gross  duty  as  derived 
in  Table  67. 
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TABLE  67 

COMPARATIVE  DIVERSIONS,  ACREAGE  IRRIGATED  AND 
SEASONAL    GROSS    DUTY    OF    WATER 


Seasonal 
diver- 
sion! 
■feel 

2 

loreage  irrigated 

Gross 

duty  "1 

water 

acre-feel 

per  Here 

6 

B  Maona i 
diver- 
lioni 

aore-feel 

7 

Acreage  irrigated 

(Itmsp 
duty  nf 

Year 

1 

Rice 
3 

General 

4 

5 

Rice 

8 

leral 
9 

Total 
10 

water 
acre-feel 
per  a 

11 

Sacramento  River,  Redding  to  Sacramento 

Feather  River  below  Oroville 

1924 
1925 
1928  , 
1927 

1928 

:.000 
842,000 

1.10! 

1,150,000 

1,053,000 

69,700 

58,1 

87,600 
79,800 
53,500 

104,300 
76,200 
76.600 
77,900 
88,200 

164.000 
134,200 
164,100 
157,700 
151,700 

5  81 
6.26 
6.72 
7.36 

6  94 

528,000 
192,000 

22.500 
26,700 
34.700 
38.500 
33,100 

22,400 
25,600 
23,600 

23,400 

44,900 
52,300 
58,200 
63  400 
56,500 

7.91 

7  91 

8  07 
8  33 
8  70 

American  and  Yuba  rivers  in  Valley  floor 

By-pass  a 

nd  drainage  channels 

1924 

42,500 
34.000 

31.400 
37.500 

29.40(1 

5,800 

»*9.900 

3.200 

8,100 

2,500 

3.300 
1.100 
1,000 
7,200 
6,200 

9.100 
11,000 

4.200 
10,300 

8,700 

4  67 

1925 

•8.400 
40,500 
45,400 
42,400 

5,300 

7,300 
B,000 

5.300 
9,600 
9  200 
9  900 

1  58 
4  22 
1  98 
4.28 

••3  09 

1927 

1928 

3,300 
1,900 

1.900 

7  48 
3.64 
3.38 

Delta  Uplands  from  Old  River.  Tom  Paine  Slough 
and  San  Joaquin  River 

Delta 

1924 

108,000 
84,400 
147,000 
130,000 
132,000 

36,300 
45.300 
53,600 
54,400 
62,400 

36,300 
45,300 
53,600 
54,400 
02,400 

2.98 
1.86 
2.74 
2  39 
2  12 







260,200 
227.100 
264.500 
265,800 
288,500 

1925 

1926 

1927.... 

1928 

1924 
1925 

1926 
1927 
1928 


Totals, excluding  the  Delta 


1,458,500 
1,381,800 
1,791,900 

1,N!I9.900 
1,748,800 


ss I 

94,600 
128,700 
128,800 
101,000 


166,300 
153.500 
161,000 
171,700 
188,200 


254,300 
248.100 
289,700 
295,000 

289,200 


5.72 
5.57 
6.19 
6  44 
6.05 


•Yuba  record  incomplete  in  1925 — Hallwood  and  Cordua  Irrigation  Districts  not  included. 
••Colusa  Trough  rice  served  also  from  Sacramento  River,  exact  segregation  not  possible. 

Where  the  flow  returned  to  the  river,  comprising  chiefly  that  portion 
of  the  diversions  which  is  not  consumed,  is  measured  and  known,  the 
net  duty  of  water  figures  may  be  derived,  as  shown  in  column  11,  Table 
68  which  gives  these  data  for  the  acreage  irrigated  from  the  Sacra- 
mento River  above  Sacramento,  for  the'  month  of  July  of  each  season. 

Description  of  the  return  water  measurements,  from  which  the  figures 
of  columns  8  and  9  are  derived,  is  given  in  Chapter  IV. 

It  will  be  noted  that  the  gross  duty  and  return  water  figures  for 
1924  differ  considerably  from  those  for  the  other  four  years,  and  that 
the  same  figures  for  each  of  the  latter  years  appear  to  be  in  close  agree- 
ment.    For  this  reason,  in  endeavoring  to  reach  what  might  be  an 
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Total 
diver- 
sions in 
July, 
acre-feet 

2 

Acreage  irrigated 

Gross  duty, 

July 

Return  flow 
in  July 

Net 

diver- 
sions in 

July, 
acre-feet 

10 

Net 
duty  of 

water 

Year 
1 

Rice 
3 

General 
4 

Total 
5 

Acre-feet 
per  acre 

6 

Acres 
per 
second- 
foot 

7 

Percent 

of 

draft 

8 

Acre-feet 
9 

in  July, 
acres 
served 
per  sec- 
ond-foot 

11 

1924 
1925 

1926 

1927 
1928 

Combined 
1925-1928 
inclusive. . 

189,100 
211,800 
259,800 
260,000 
227,100 

958,700 

59,700 
58,000 
87,500 
79,800 
63,500 

288,800 

104,300 
76,200 
76,600 
77,900 
88,200 

318,900 

164,000 
134,200 
164,100 
157,700 
151,700 

607,700 

1.15 
1.57 
1.58 
1.65 
1.50 

1.58 

54 
39 
39 
37 
41 

39 

26 
53 
41 
55 
43 

48 

49,000 
112,000 
106,000 
143,000 

97,700 

458,700 

140,100 
99.800 
153,800 
117,000 
129,400 

500,000 

72 
82 
66 
83 
72 

75 

average  or  representative  figure  for  the  net  duty  of  water,  the  data 
for  1924  were  not  included  in  the  combined  figures  at  the  bottom  of 
the  table.  The  combined  results  show,  in  column  11,  a  net  duty  of 
water  of  75  acres  served  per  second-foot.  A  somewhat  theoretical  seg- 
regation can  be  made  of  this  figure  to  rice  and  general  crop  duty  by 
using  the  ratio  between  net  consumptive  use  of  water  for  rice  as  deter- 
mined by  exhaustive  experiments  of  the  U.  S.  Department  of  Agri- 
culture for  individual  fields  on  clay  soils  and  the  net  duty  for  Sacra- 
mento Valley  general  crops  as  determined  by  both  federal  and  state 
agencies.  This  ratio  may  be  taken  at  approximately  5  to  2,  that  is,  5 
acre-feet  per  acre  for  rice  and  2  acre-feet  per  acre  for  general  crops. 
Taking  the  rice  duty  at  two  and  one-half  times  the  general  crop  duty, 
the  figures  in  the  last  line  of  Table  68  give : 
318900  G  -f  288800  (2.5  G) 


607700 


=  0.82* 


Where  G  represents  the  general  crop  duty. 

Solving,  G  =  0.48  acre-feet  per  acre  =  1  second-foot  to  128  acres  and 
rice  duty,  2^  G  =  1.20  acre-feet  per  acre  =  1  second-foot  to  51  acres. 

Diversions  Classified   by   Water   Rights. 

In  Table  69  a  summarization  and  segregation  of  the  diversion  records 
has  been  made  to  show  the  use  of  water  under  (1)  appropriative  rights 
initiated  through  the  Water  Commission  Act  (since  1914),  (2)  known 
old  appropriative  rights  (prior  to  Water  Commission  Act)  and  (3) 
the  remaining  water  users,  presumably  riparian  or  old  appropriative 
rights.  In  the  first  classification,  no  diversions  were  included  which  it 
appeared  might  have  been  made  under  riparian  claim  also,  and  such 
diversions  were  placed  under  classification  (3).  It  is  interesting  to 
note  that  although  there  is  a  very  large  number  of  riparian  diversions, 
they  are  nearly  all  small  ones  and  the  total  for  this  class,  as  shown  in 
the  table,  does  not  exceed  8  per  cent  of  all  the  diversions,  excluding, 
however,  those  of  the  Delta  region.  The  Delta,  comprising  about 
425,000  acres,  irrigates  from  230,000  to  290,000  acres  (see  column  10, 
Table  67),  practically  all  under  riparian  claims  although  many  filings 
under  the  Water  Commission  Act  have  been  made  in  this  area. 

•  75  acres  per  second-foot  is  equivalent  to  0.82  acre-feet  per  acre  for  31-day  month. 
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TABLE  69 

SEASONAL  DIVERSIONS  UNDER  DIFFERENT  WATER  RIGHT 
CLASSIFICATIONS  IN  ACRE-FEET  AND   PERCENTAGES 


Water  right 


Sacramento 
River 


Feather 
River 


American 

anil  Yuba 
rivers 


By-pass 

and 
drainage 
channels 


Delta 
uplands 

from 
Old  River, 
Tom  Paine 
Slough  and 
Ban  Joaquin 

River 


Combined 

sources 

(excludes 

the  Delta) 


1924 


Appropriative 

Water  Commission  Act. 

Known  old 
Appropriative 


Presumably 
Riparian  or  old 
Appropriative.. 


013,800 

28<:; 

2G9.200 


T 

70,000 


9.8% 

34,900 

B9  B< , 
318,700 


1,400 


37,800 

0 
0 


10 

4,700 


34,900 


55.200 


173 

17,900 


1925 


Appropria  tive 

Water  Commission  Act- 
Known  old 
Appropriative 


Presumably 
Riparian  or  old 
Appropriative. _ 


"■'  i 
582,500 

26% 
224,100 


4'.: 

35,400 


18,300 
391,300 


1<. 
3,400 


19% 
1,600 


81% 
•0,800 


17,800 

0 
0 


48% 

10,200 


44% 
37,400 

44% 
37.400 


\1r\ 
9,600 


192G 


Appropriative 

Water  Commission  Act. 

Known  old 
Appropriative 


Presumably 
Riparian  or  old 
Appropriative.. 


60% 
663,400 

33% 
366.400 


7% 
74,200 


4% 
17,900 

95% 
446,700 


1% 
4,400 


5% 
2,200 

85% 
34,100 


10% 
4,200 


25,100 

0 
0 


6,300 


84,100 

36% 
52,400 


7% 
10,500 


1927 


Appropriative 

Wait  r  i  Sommission  Act. 

Known  old 
Appropriative 


Presumably 
Riparian  or  old 
Appropriative.. 


60% 
600,400 

30% 
842.700 


10% 
119,900 


4\- 
22,500 

w.v , 
500,700 


1% 
4,800 


3,400 

85% 
88,600 


8,600 


17,000 

0 
0 


20,600 


72,900 
47,000 


0,600 


1928 


Appropriative 

Water  Commission  Act. 

Known  old 
Appropriative 


Presumably 
Riparian  or  old 
Appropriative.. 


708.100 

283 

294,800 


5% 
49,800 


o/o 
22,200 


464,700 


1% 
5,400 


10% 
4,100 


36,300 


4% 
2.000 


83% 
24,600 

0 
0 


17% 
4,900 


69,900 

ir, 

54,400 


6% 
7,900 


right. 


•Data  incomplete  for  1924. 

•Yuba  data  tor  1925  incomplete.    Does  not  include  Hallwood  and  Cordua  Irrigation  Districts,  old  appropriative 
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TABLE  70 

SUMMARY  OF  SACRAMENTO   RIVER  DIVERSIONS,   1924  TO    1928, 

INCLUSIVE  (Acre-feet) 


Riversection 


March 


April 


May 


June 


July 


August 


Sept. 


October 


Totals 


1924 


Redding  to  Red  Bluff. 

9,217 
35,706 
10,130 
35,850 
11,608 

12,786 
78,921 
14,602 
57,217 
20,517 

15,996 
83,102 
12.557 
52.524 
21,894 

18,724 
85,782 
10.807 
51,654 
22,114 

18,106 
72,650 
7,127 
45,857 
19,937 

17,273 
42.630 
8,193 
19,779 
10,101 

7,733 
7,416 
2,874 
1,795 
2,270 

99,835 

Red  Bluff  to  Butte  City 

Butte  Citv  to  Colusa 

1,220 

862 

2,114 

3,128 

407,427 
67,152 

Colusa  to  Knights  Landing 

Knights  Landing  to  Sacramento- 

266,790 
111,569 

Totals.. 

7,324 

102,511 

184,043 

186,073 

189,081 

163,677 

97,976 

22,088 

952,773 

1925 


Redding  to  Red  Bluff 

Red  Bluff  to  Butte  City 

Butte  City  to  Colusa 

Colusa  to  Knights  Landing 

Knights  Landing  to  Sacramento- 
Totals 


884 
1,370 


3,834 
5,089 


11,177 


13,333 
29,040 

8,646 
28.519 

8,171 


,709 


19,219 
80,671 
15,307 
51,926 
17,028 


184,151 


23,338 
96,153 
20,949 
50.046 
21,302 


211,788 


23,330 
92,662 
13,859 
46,015 
19,022 


194,888 


20,795 
63,346 
9,663 
29,691 
10,947 


134,442 


4,544 
5,802 
988 
3,440 
3,334 


18,108 


105.443 
369,044 

69,412 
213,471 

84,893 


842,263 


1926 


Redding  to  Red  Bluff 

Red  Bluff  to  Butte  City 

Butte  City  to  Colusa 

Colusa  to  Knights  Landing. 
Knights  Landing  to  Verona. 
Verona  to  Sacramento 


Totals. 


6,635 
10,398 

2,336 

10,239 

767 

3,951 


34,326 


15,257 

102,857 

27.197 

36,621 

3,228 

9,892 


195,052 


20,500 
119,951 
33,474 
58,205 
3,876 
22,883 


258,889 


22.694 
117,731 
31,974 
58,384 
4,854 
24,140 


259,777 


18,529 
105.207 
26,868 
51,168 
4,826 
20,276 


226,874 


15,855 

50,054 

7,929 

15,687 

2.054 

7,053 


98,632 


7,303 

17,192 

3,765 

172 

24 

1,764 


30,220 


106,773 
523,390 
133,543 
230,476 
19,629 
89,959 


1,103,770 


1927 


Redding  to  Red  Bluff 

Red  Bluff  to  Butte  City 

Butte  City  to  Colusa 

Colusa  to  Knights  Landing. 
Knights  Landing  to  Verona. 
Verona  to  Sacramento 


Totals. 


2,400 
14,655 
1,850 
9,069 
102 
3,251 


31,327 


12,152 
100,678 
21,298 
58,901 
3.228 
10,607 


206,864 


17,628 
100,456 
20,284 
73,352 
5,975 
16.421 


234,116 


20.437 
109,007 
22,907 
80,535 
5,531 
21,601 


260.018 


19,469 
104,869 
19,962 
72,470 
6,014 
19,092 


241,876 


18,041 
54,628 

8,893 
43,401 

3,612 
10,894 


139,469 


13,068 

18,393 

571 

9,308 

311 

3,342 


44,993 


103,195 

502,686 

95,765 

347,036 

24,773 

85,208 


1,158,663 


1928 


Redding  to  Red  Bluff 

Red  Bluff  to  Butte  City 

Butte  City  to  Colusa 

Colusa  to  Knights  Landing. 
Knights  Landing  to  Verona. 
Verona  to  Sacramento 


Totals. 


2,102 
15,518 

2.750 

25,619 

329 

6,017 

52,335 


17,736 
98,750 
13,672 
58,148 
4,097 
15,344 

207,747 


20,507 
91,526 
16,866 
69,981 
5,434 
24,947 

229,261 


21,868 
93,184 
16,885 
66,649 
5,677 
22,795 

227,058 


21,649 
91,608 
12,877 
62,059 
5,115 
21,241 

214,549 


20,530 

41,243 

4,195 

15,632 

1,457 

9,057 

92,114 


8,725 

14,040 

876 

3,695 

4 

2,234 

29,574 


113,117 
445,869 

68,121 
301,783 

22,113 
101,635 

1.052.638 
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River  Farms  Co.  (Townsite  Plant) 

Fred  Van  Lew.  

Dr.  J.  11.  Sootl      
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L.  W.  Bundock 

McCutcheon  Ranch  (M.  Cngno  and  A.  Colli) 

Sutter  Mutual  WaterCo.  (State  Ranch  Bend) 

i!l  Dorado  Ranch 

P.J.  Hiatt 

River  Farms  Co.  (Tyndall  Mound  Plant) 

G.J. Stam 

Reclamation  District  108»  (Bover  Bend  Plant) 

J.  M.  Miller 

U.  A.  Lamb  (Lamb  Brothers) 

Reclamation  District  1089  (Steiner  Bend  Plant).. 

Thomas  J.  Coulter 

Hines  Ranch'" 

Wm.  Baker.... 

Reclamation  District  108  (Wilkins  Slough  Plant). 
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Cloman  Land  and  Sheep  Co 
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Emaline  Wilson  (Fruchtenicht). 

Otto  Wackerman 

1).  L.  W.  Hoffman 

Tisdale  Irrigation  and  Drainage  Co.  (Winship) 

Alameda  Sugar  Co.  No.  5 

.'.  L.  Browning 

Faxon  Ranch. 

water  supervisor's  REPORT,   1924-1928 


93 


3r»  3   CO         *Hb-CJ^N         OCOiONN         tJicO<Dc 


csr*-      oito      r~  Ob-r~^t«       ©osnmo       oo  cnj  Oi  <-< 

r- to        "^  CO        OJCJrHCOO        NCOOrHM        ^c^r--^ 
CSftl-l         OS^H         ^»©i— I  ^CMi-H-HCN         i-H         -^co 


II             iCq             IIIII         C3IIII         CO       1       "OO 

ii         i             i    i    ■    i    •      e*    i    i    i    •      «o    i    'oo 

i  -     i      to    ■      oo  co  cm    ii         ii    ico    i         i    •    i  to 

Oi*-hi                          OS       1       1               III               1               IIICO 
CO       ■                     I                       CO      •      I              ill              I             ill 

OOO        ON        ifliNO'*      i            i  tO  CO      i*4<        CO      iihQ 
OtJ<         OOeO         ^<htJ<n      i              '  <M  CM       it-                     't-O 
<©                  r-t                                  OO               1               1                       1                               i          CM 

CMOS         CM  OO         CO^NOt              iTt*O0^O0         CO       ■  00  Tf« 
r-O        O  "^         tT  CO  CM  CO  CO            i  CO  <N  ^fi  t-*                   iOO) 
"f  ^-1         ^1                              ©                            1  ^H                                          1  CO  CO 

CM*                                      co"                    |                                     I 

O     I      oo  oo      o~-tt>-co     i       OOHHOO      oonow 

CO       i         CM  tH         OO^tO              i         OOOO^t*         HJN005 

o    i      a    i      oo    to    ii         ii    i  cm    i      to     i    io 

<*<      i        CO      i        *-h      i  O      ii            ii      i  CM      i        CM      i      lOi 
■                     •                     i  CM       i       i              ill              1                     ii 

S       i  S       ig       '<       !   !  S    !   !   I       !°       !!« 
.2        i.o        i  o        ,        ,    ,  o    ,                Jo                  o 

Q0               1    CO               1    CQ                1               IICDIII               I  *c£               1       1          *0Q 

No  diver 

No  diver 
55 

No  diver 

No  diver 

No  diver 
No  diver 

52- 

2  ° 

CV? 
en -a 

w  ® 

a>  o 


c  S 

O  cu 


0*VNNOMNOOM,N'*,ONiCOa)iOOWOT1HOO 
1       I       I       I       ■       1       •       1       .11       •       ■       ■       •       •       •       •       .       .       .        .        .        . 


^HOC^iOi- iQOb-OOJMCO'- !COOOC3iTjicOt^<MI>-eNCO 

O^H^Hco^cor^ooioocococdcococd^r^b^ododoicJ 

NNh-NNb-t-t^cNOOOOOOCOOOOOOOOOOOOOCOOOCOCOX 


H  d   CQ 

>>.—  -^ 

03  CD    2 

C  •**  .  CM 

.D    GO  0Oi 

h  v  C  rt 

S  <U  w   c3 


ta 


3 
£ 

pq 

3 

r. 

s 

■<= 

o„ 
K.2, 
i-3 

c 

in 

3 


o"S 


be  —  « 


Sl>< 


'  rt  S3   c3  c4  e«i> 


O    0j    aj 

*at=  s 


«£ 


^     —    .    ..a      t- 
S3    <cl,w<:^q 


if* 

dd 


ills 

a   CD      .   a 


be 

-   CQ 

oZ 

G   CD 

o  s 
3  g 


"a 


.5  is  St3 

.   03  "  T3   O.  a.O 


^S£  Or=« 


H  « 


?  Sf— 
oQQ  cj  a 

*-•  CD    CD 

Hajpa.3.2 
iiw      o  o 


CM    C3  O-p 
w  T1  — m    CD 

Ph       *-  2 

":  «  g 

Hals 

J3  co—  » 

-*^    C    OQ-G 

3  p  oj  ■" 
a,6*  *  o 

g    g-J    OS 

<d  a  a  0,*^ 

^3  CO    --p,    CD 
— -ajf-ctyj 


m 


«-: 

IO   o 

^O 

CO 

1 1 

Cell's 

C"^"    CD 

CD  O)  JH 
.«2  >  •r 
fc-  ^v3  CD 
o    .K  a 

tin* 

OD^-a    CO 

ca  oCO  a 
•--o  a  >- 

^-"   o   > 

ga«g 

CQ     *-     S     OQ 

C9.2    O    rt 

o  oej  i  cu 
**  «  t_  is 
£fe  S3. 

01c  4  o) 

<U  3  oj  eu 
co  2  «  °° 

3£«3 


s 

o 
O 


a 


2 

d 
o 

s 

CD 
> 

O 

a. 
Q 


a 

LI 

o 


pa 

CD 

c 

pi 


CQ 
CO 

J3 

"2 
a 


a>  o 

^3  CM 

3  » 

2-a 

°°    O 
CO 


_a  o. 

EC  CD 

-  M 
o.  a 

3.1 

OQ    CCJ 

|A 

CD    c 

tS  « 

a.! 


^   cm 

'~,  a 
wt3 


■ah 

S    CD 

•a  S 

§£ 

OS'S 
N    CD 


^    CD 


o  a 


.2  c 


4JT3 

i-a  cd 


a  ■^^ 


^3  a 

*  cu 

5  C3 

e3  cu 


BO 

V 

rr; 

S 

Jd 

i> 

U 

3 

i-a 

0 

a 

0 

i- 

CJ 

0 

^. 

0 

A 

ED 

- 

— 

^1 
Is 

Jor-^-5 

«^   a  -*S 

.2  JS'S.  « 

^  a  "  M 

i    CD    g~ 

.Ja-5.| 
"Z,  2  s  » 

a  —  -c  ^ 
m  9  t  m 


P. 
00  ^j 

2  c 
*j  a 

•-"5. 

CD  ^ 

c!5 
«  t; 

CD    CD 
*-   C3 

a  c 
—  a 

O   CD 
I.    « 


c  o 

CD^-i 
t»    CD 

•rt  ^-> 

Ma 

cd  — 

CD  3 

C  JJ 

3  > 

Sf'Sb 


a  cd 

T3   a 


§^ 

|«§ 

CD   co   fl 
-3    fe    03 

"C  to 

CQ     CD  T^ 

GO        £j 


c-S      -s  >.-; 


3t-h 

Scoco 


-  cO 
'   cd   00 

111 

Jga 

"o'o  a 

"0-T3    "* 

C    C    o 

J2^o 


M  co  a> 

t-  n  ™ 

Oo.n 

CD   L.   CD 

WOO 

-^  j-j  co 

n  °-g 

s  a  cd 

2S0 

'-^    CD 

2  cd  *3 
j.S>n 


—  T3^; 
*3_2  t- 

lis 

a  aa 

2«S 


•a  3" 
a-js  cd 


.m  -w  C3 

t-    .    O 
-*»    >-.^H 

to  ja^j 

Qt3.S 

■2  2-S 

a  a  _ 

ill 

«CC3 

P£  eo  S 

b£CO    O 

200  a 

M   «   » 

■pra  o 

.  SCCJ43    u 

S  *J  3  a 

axi  — 

cj-eTi.  £ 

03  SS  3 
-  -_a  o  c 

CD 


">  §  a^^:=>.£ 


aQ. 
B  c3-i=«ra 

a.  &J3S 

3  CD  .2  00 

g  a  a  cd 

CD     g-3*5 

*eco  S  cd 
a  _  -d  cd 

a  c  S      'c  "  "^ 

sg| 

T3-TTJ 

a  a 
a  a  w 
o  o  g 
"D-oa^j  S-—  cd  J? 

CDCD-Jcfc-cy^^? 

2  2<  a  aj=  «  « 

o  o  ^a  &  «  ^"a  " 
ii'ioSec 

"a "a  ag'sEi. 
.2.2  2  SQ.2,  d£ 
~^~d  a  cO a 
Sa-o    .  2  a  co  •- 

rt.    a    9^j^3— .    ^    CD 
.  a.  Z.^  O  o 


■a 


ail's  - 

(-1    MU'J 


!  S 


a  '5  ft  a  JJ^at'     . 

fa  o 


S'^'WCJ 


^     « 

^-=3 


•£  cc  00 


^3 


CD    CO    o 


«  a 


505 


cDSa"acDCD't:'t;^CD^ 
•a^o,  -^aacacj. 


a  cd  00—  «  d 

'    —    -  —  -— 

-  =oC  o  co 

a  g  co  S^J2^^»-^a9S 

^  .   X»    «    ^     -    ^    «    .     A     !°CM 


iQ     CD 

2     -a 

CD— 1  _ 


>>" 


^.£0 


94 


DIVISION    OF   WATER    RESOURCES 


W 

PQ 
< 


eg 


W 

O 


•w 

CO 

V 

« 

W 

> 

G 

»— i 

o 

Q 

1 

« 

CO      w 

> 


« 

O 
H 

H 
< 

o 

< 

co 


but 

la 

a 

£ 

III                            1      .©       I       «~-                            1             lOO                     •         2       "*       ' 

iii                         i      ■  ©      «      ■  -*                         i            •  CM  CM                   '        ©      '0>      i 

1      <<9      1       tN                            •              iO»U»                     <         «0      i^»       1 

Jl;            j  j      j  j              |      •••           i    •   i 

1            IM»            i 

i            it*  o>            • 

i          iNej          > 

|ep2»        ! 

E 
V 

a 

a 

icoui               ©  ©  ©  ©  ©  »o               o      ©  o  ©          n      ocooaoo      cow*      n      © 
cm©»o               »xooof               cm      ©»oco           **      fhccu5ojo»      cooo      n 

0>  —                       T         CO  —■  —                                            CMCO— «                «-•          •    C©         -f  ~-         ~h.-.CO 

21 

Total 

diversion, 

April  to 

N 

ONO                 eO  OS  GO  N  CM  ©                  CM       *»«•**  eo            oo       CM  -*  OS  OO  -*       cm  oo  eo       to       © 
coooos               ct^oooGoo               co      ~*  n  oo           *n      *n  n  co  ~-  *-•      »oaooo      n 
o^h               H.      'H.*''.HN.                        "",  ^I.*0.          *°      o>  »o  tt  n  eo      **  os  ^r      cm 
eo                    «      ic«-h      »c                             —T^                   ©"cmcm^h               ©"©" 
•%       ■»                              eo                        ***                         "*cm 

m 
8 

IM 

1 
0 

k. 

o 

c 
_o 

'w 

o 

> 

■3 

_>. 
3 

□ 

o 

S 

1- 

J 

O 

ICOO>                     00      •      i      100      i                     -H        00  011-               CO        CO      i      inn        cooo      i            • 
ICOCO                                   lliOi                       CO         ~H  CM  N                *         N      •      i«P                CM  O       •              • 
i                                                 |      |      |H      1                                                                         .— •         CO       •       i»C                        CM       •              ■ 

N      j                                     P"t      J 

3 

— 

a 

-—• 

a 

m 

III                               I                                            II                               1 
III                             1                                        II                            1 
III                               1                                            II                               1 

COOOO                   CO     if      i      i«                       •        0  01*0                 •        co     •  ao  ©  co           i  CO  CO        o> 
-^                           CO'OttiO                         i        CM  OS  i-«                   ■         1-      iOOO-V             ico«o*o 
■V                                          100       r       i^j«                                             CO«-t                     i         »0       •                                   iCO-M 

!Ji                  I        «•              !           !                  |c* 

III                               1                                            II                               1 

1 

3 
■•J 

CO  CM  O*                   CO      1 00  CO     iCO                       t        CO  iO  oo             o>        O  O  O  00 
co  »-i                eo     '  n  co     i  *r»«                   i       co  oo  n                     coos*o© 

U3                                          iNifl       iN                            i                I-—                               ^N<0« 

|^h"          J                          !            co^"                      ~ 

^  CO  CO          C5 

NOOO        CO 
HOO 

cTco 

3 
1-5 

COCNTT                     OOINCOO'*^                         i        0000               CO        0> »-« O  Ol  0>        <3>  OO  iO        ^« 
CNi>-CM                       OCM-^OSN-CO                           i         ^iO*"-                •-*         C*  O  "*  CO  t*         00^"I~-         N 
r^  i-"                     CO        CM  CO        t-*                         I               »/3  CM               »-•        l>-  00  CO  ^                     *o  »o 
r-4                                            |               N-^                           -^*                                       OlUi 

03 
C 
3 
1-5 

■                                                                    i                                                                                   r» 

CNTt<       1                       lS.t>-00»-<       IN                       ^H              •  iO  OI                »C         t»-^OCOCM         "^  O  C>         OS         C 
W*       i                       OOCMCOCO      IN                                          iiOr-                CO         CO  N  CO  «  »         OOCMCO         -^ 
OO      »                       CD         i—  CM       i  M                                          i  OO  CM                 CM         CO  N  CO  CO                       ^l1^. 

:                   :                 : 

>> 
C3 

s 

440 

sion 
sion 
sion 

57 

627 

1,558 
sion 
sion 
sion 



sion 

6,870 
763 
sion 
sion 

30 

sion 

3,477 

209 

381 

87 
sion 

82 
7,253 
5,278 
sion 

85 
sion 


a 

o 

Q. 

56 

No  diver 
No  diver 
No  diver 

15 

305 
No  diver 
No  diver 
No  diver 

No  diver 

No  diver 
No  diver 

No  diver 
10 

No  diver 

1,800 
142 
No  diver 

No  diver 

i- 

5 

■3 

s 
X 

iZ   09 

6 
a 

O 

no<fxcioooeiocDc)u3C40c9oiooocooMOono<ooo^nnQ4<      eaao\p 

I      I      I      I      i      i      i      I      1      I      1      I      1      i      1      i      i      i      I      1      I      i      I      I      i      I      i      I      i      1      1      I      I      I      I      1  c*) 

i 

i 

1-36, 
1-15, 

1-14, 
1-20, 

1-36, : 

2-18, 2 

2-24,  1 
1-16, 

1-24,1-30, 

I- 

T3 
C 

n  ^: 

o   = 

9s 
• 

CCNiOiCOC^C^OOC^CONCOXNOCOOQOOClOOX^CAOOXOlOOOlOO^^COlOOO'H 

O0  Oi  O  Ci  OS  0>  CRCiO  O  O  0>  Oi  03  Od  OS  OS  OSOSOSdOOOwOOO©  —  i— .  —  —  —  ^-  — ■  ■■ 

•^ 

- 

3 

s 

T.  H.  Boggsand  Sisters 

Roberts  Ditch  Co 

Geo.  P.  Al.li. 

Geo.  P.  Ahlf._ 

Brown 

I.  G.  Zumwalt... 

W.  E.  Pinney' 

F.  W.  Farnsworth  (Kand  S  Farms  Co.) 

A.  N.  Lewis*  (M.  E.  Boedefeld).... 

I.  G.  Zumwalt.. 

Bridget  Graham  Estate  (K.  Kohama) 

I.  G.  Zumwalt 

D.  P.  O'SuUivan. 

Frank  Beckley 

J.  L.  Erisey 

Poirier  and  Sperry 

Wm.  and  D.  Boggs 

Cheney  Slough  Co 

Terrilland  Sartain 

Dave  George1  (J.  M.  Westlund) 

W.  F.  Klewe 

A.  F.  and  R.  C.  Wohlfrom 

Byron  D.  Bcckwith 

Maxwell  [rrigation  District 

Compton  Dclevan  [rrigation  District 

E.  M.  Gordon     

B.  F.Gould 

Thousand  Acre  Ranch  (H.  W.  Keller) 

I.  N.  McVay'.. 

St.  Johns  Park  Co.»  (W.  A.  Yorxa  and  Sons) 

Reclamation  District  1004 

Princeton-Co  lora-Glenn Irrigation  District 

A.  J.  Stone"  (Falknerand  Stone) 

Edward  L.  Steel  <\\.  h.  King) 

Butte  City  Ranch 

Anthony  Rademacher 

- 

> 
— 

■ 
"5 

water  supervisor's  REPORT,   1924-1928 


95 


■  OS 

iO> 

'00 


£    « 


CO  Q 


OS  ^H 


CQ 

os  «-•  xg  co  co 

O  ©O0CM 
cD<-T 

NO 


r»  i-i 


Ol      iNWNO      i              OOiii                   i 
•  Ol'tO^      i              CO      i      I      i                  i 
'  OS  to                     l                            ill                     i 

oo  cm  f- ess  os  oo    i          o    i     i     i          m 

rtHOJXON       1                  C^       I        1       I                  r-t 
COOO<M              i                t^      i       i      i 

co  t^"             J           t-T    |    |    | 

•                      i               -vi 

i                                   <                       CO      i 

O0      iOS^-^O      i              COO      'O               i-H 
i-t       i  CO  h-  00  CO       i                ^              i^<                -** 

i  OS  CO  *— i              1                CO              I                       — < 

J  ■«*  oo"              |           -*jT         | 

20 

22,611 

214 
79 

3,806 
1.21 
10 
55 

93 

I                           o                     CO 

Oi       lOO^OfOO                  'HriCON                  CO 
CM      it~e*3t^CM                     O        CMf>-              lO 

1       « 

sion 

""4"  604""" 
21,689 

37 
0.10 

sion 
sion 

sion 

No  diver 

""  "2,335"" 
4,460 

No  diver 
No  diver 

No  diver 

3 
em 

s 

■< 


-o 
cu 


-3 


= 
& 

o 

43 


> 

-C 


—  l/i  —  — :—<  ,-,« 


« ,j  tf  p$  «  tf  tf  tf  Pi  03  ,j  >-j  ,j  J  £  ,j  &S 

OOOCOOSN^COWXlOIONOlc'wOO 

i^OicoM-*i«-«j<cc.-cD©  —  —  coco©  ad ^h 

^H-Hcq(NCNCNOJCN(rc3CO'^-*-»*'»0    O-iC  10 

HHrttHHHHHrtHHHHrtQHH 

*~  00 


a 
cu 

3 


CO 


cm 

-o 


£ 


—  S 

•-  °5 

a,'-'  co 


4= 
W 

1  ii 

PQ 

-  ».  c 
B.2,3 

9§J 

ra'.5C0 
b  cS»i 

HI 

u  i«  n)     . 
PhPhOO 


W 


d 


co  a> 


43      IS 

«S"ag 

b.3  o 

J;«J3 
JQ   co 

a       a 
o  *  IS 


£.2 


o 


■m1^  S 
*  -,  > 


cs^ 


-o 


I     I 


CO 

•o 


3 

cm 


p 

a; 
00 


CU 

43 


o      o 

—      o 


cu 

43 


cu 

> 

-3 

CO 

43 
H 


£  w 

O  ao 

*>  -g 

co  5 

ca  -B 

43 


B 
o 


d 

4= 


CO 

cu 


2  5 

43  c3 

00  o 

lO  o 

CM  -    • 
Cft 


CO 
CM 


a 
3 
o 

a 
a 

cu 


a 

o 


d 

o 


> 

>3 

CO 


d 

"H.     _ 
-°     "1 

O 


4a 


c3 
OS 


O 
DO 


OS 

o 

CO 


^3 


o       «= 

CJ0 
O  00   CU 

«=  s 
.sS-s 

Woo  a)  o, 
C3  co 

&■£■$ 
2  S   . 

o   o  -*> 

.ill 
*JJ-h 

g  g_g  ,;  a 


br 


•SS.o 


S-S-s 


5      -S 
"      I 


1  2 

£•  § 

>•  CO 

s  s 


o 


em 


J3       J- 


woo 


!  o 


OS 

em 


0  a 

CO    ** 

t.   cu 


fi    3  H 

ca^i  o 

CU    O  oq 
CU 


1  a 

w    ^   4) 

2Sg 


co    1  T3 

«s» 

jO  em 
.2  «'C 
-a  S-!= 
Si* 

-Q  c3  ■* 
43  --r  "ot 

-CS  a 

oQ  £ 

c5° 
^^■^ 

-°cu 
cO  c 
o  a,  cu 
coja35 

cu  -*> 
•J*,-,    co 

53  o-o 
■a  co  5 
s  c    . 

OflO 

■c-8  a 

00  0,  03 

qj   O    C3 

T)  o  rf 

•53  c«  g 

•Sg-2 
05  o 

s-° 

S  cs  ° 

Cj  CU  CO 
CM    ™   Ci 

«  a* 
h£o 
•«  5co 
o^^  *-* 

CU    So 

5  c^l   • 

w  C)0  . — , 
C  MO  g 
C3   CU  S 

-43  «J-a 

™4a"3'° 
"S  cu  cu-M 
42'Stf   g 

"PS  -  £ 

.So 


r*>  "   at, 

4=0   C 

oj-o   3 

E  «  »" 

£  cu  s 

O.  cj.S 
o'E  I. 

CO**-    fl 

P  SP  1- 

-  — 


3  5  — 


-wo>  ju 
cu  ^-^o 

•c™  « 
to  ,2  * 
'a-g  S 

au  c  o 

43  rt  t* 

■s-g-s 
"S'-S  i* 

■a-5-S 

cu-r 
5  C 


c«^, 
.   C^   3 
n  o  — CQ 
T3    co    O 
C42    C    CU^, 

^§'cu3g 
S   coJS  cu2 

algo^ 

it*  o  -^ 

JOfSQ    3    O 

P  CQJ2 

ca  3  a  a  ou 
fe>2  s°» 

caWrgiS 

O   ^   c3   00  cd 

n>  3  eu  o  c 

eSrX  cu  S-  co 
5<5U  cm  a  cs 

co  S"1    . 
.-  co*i  g^-a.2 

co—   cog  co^" 

ji-oa^S  ca  — 


5C- 
cu  o 


c  o^ 


3-  5^5.=  rtS-S^ 
io.Sm=Bc°f-  d 
•  O  E-g1^  o--h-l  g  8  is 
Si  «  c  S  °  S<^>2  o  £ 

*  So;  S.2  £  t:00" 


cup="  Cu  ca  "»  o  ^  = 

lil^l-llil!1. 

c  ate- ■5--T-'      a<:  s>      a 

•2  3^  g  j-s-sl  ..a  •  o 
££:=;•=  5.2  sfeis^-Si 


a 
o 


o 


s 
■J? 

a 


o 

4* 

C 

JS 


cu 

c 
cu 
cm 

o 
00 

d 
O 

1 


3 


S 

o 


ca 


o 


1° 

o-t3 
*-  13 
«   C3 


a°° 


s 

o 


ca 
CO 


5£c6         g-O^^^oj^  04j 

e^S  co  u  S  cu-043  <r^°  C43 

?    3          On   5,**    rt   S--    3  42    .. 

,'"SC!Oadc--'D'-a  r^  co 


o 

0 


ja       £"o  ca 

CU        **-**-Z3 


43 

e 

c 
o 
o 

cm 
ca 
>-. 

41) 

•  cu 
ca  cu 


i  |Has^^  3  . 

g2*aa!>.J3a«iSo  ca-2  5<i;  ca  -" 
2-"°  ^cucm>S"^Slu-a-"Cc'  -—  »  «' 
0  em  cu  i-ta-S-0  *-  o  t-  eu  cj-- 
co  =-^  o      ^  a,  9i.i-  o  cm'E  2  - 

1  &-«  §'S 


eu  «  g  „ 

■4»   oq, ca    S 

ei  SdrC 
t  Bi-i  S 

CU    Ct-^43 

r  c!  5  3 
u  cm  ca  - 


OS     .-S  O  C^  Ju   3 

g—  ca  t.  eu1^  ca  ca 

<;^S«Sp-;oS 


96 


DIVISION    OF   WATER   RESOURCES 


o 

04 

o> 

.-i 

1 

CO 

2 

O 

>-i 

•a 

t/i 

4> 

3 

c 

•  »■* 
4-> 

> 

c 

t-i 

o 

o 

Q 

1 

cm 

CO 

> 

W 

>— i 

J 

« 

PQ 
< 

o 

H 

to 


"5 


5  ° 

O  ■ 


o 

is 


J5 

P 

O 

o 


J5 


o. 


3 


g   m   3 

£  =  — 

S25  rt   o 


aM 

a  a 


■a 
is 


V? 


s 


•~)00'«,r-r~o©>noeo<oo 

Nl~—  CO  —  NNN-n-  «3        CO 


" 

g 


So 


o>^cOf-iMf  ih       oi  eo»-tN-  co  <© 

-H  »-.  CO 


CD 
CO* 


OO        IONN 


CO      *coo 

'CO  *-«  ^» 


c^  c^o  ^ 


C   C   C   J=   c   c 

o  o  o  o  o  o 


V    V    V    V    V 

>  >  >  >  > 
o  o  o  o  o 


■CO 

o  o 
S555 


Tf«-»l^eccr5coc©'^■eoo0'■*«cococ©,  «N  CO  DO  ■"*  C* 

i        t        l        i        t       l       f        l        l        i        i        i        i     7j      i        i        i        l        • 


OS  eJaitftfosciaiKrtoStftfcJoiojQiiJJiJhJJiJiJiJJiJOlaJiJJJ 

00  N001<N'-i«NON00r-NU5IOHM«^'i0«OOwNOOIftO*OO 

-t<  ^cor^odoios©  —  ^t<c-»aoao^'e>i^'c©e©<©eosct>-t-»r--^soc35ic<oc©ao  — 

WO  (OtO(OCOtO(Or-Nh-t-NNOOO)010)0)OJOia>CSO)OiO»00'-"-'^«N 


a 

o. 
S 


T3 

B 


■fa 

00  *J 

*"*  .3 

J§ 

ii 
II 

5 


£ 


o  o  o 


O  m  ja  jj-^§ 


Sffl  S-g-S  I  §  §  adololS  § 


a'a 


*-•  w 

...    O    O 


3 

o 

;-< 

H 

=  "2  °  § 

5   »-    ft   m 

O    03 


0-<  ,9  J  •-  i- 

see* 


o 

a  =  •« 


liiiJllFliili 


S.2 


«   a>  «     .     .     ,     •   5     «»-J       ^J    ^bJ    .*   »3     •     .     .*-».     .   o 


.5    O    QJ    CJ      I      >      .      •    V      ■  >    ' 


iWdS=d£S<-^^^» 


WATER   SUPERVISOR'S    REPORT,    1924-1928 


97 


CO  iC  lO  CM  O  O  © 


OO  i-H  CO  CO  CO  o  o 

MCOtDWOd 

CM  iC  «■*  <M  *0  *0 


cm  !-*•  cm  cm  *o  t*»  t-* 

^h  i-i  OC  00  00 -^  o 

1-4  1-1  OO 


i—  CO  cm  cn.oo 

o 


^NOOOtiO 


c  Nio  o  m  ©  © 

CO  ©  ©  CM  CM  CO  CO 
W  cM  CM  CM  tM  CM  CM 


Q 

,-a 


5 

o 


¥  E      '    —  -^ 

C3T3  «:=,  g-aJr'R 
^  b  i:  a  >-  oo  ' 

S   Um   2(23   CD   E 
_.<   co   2   coQ   co 

■a  a  =  .  ts^-c 

8— 6&33ti 


CO 

C3 

o 


A   n   O   A   b 

*s  as  >  •- 

c  bi  i.  i  r. 

-^*  o  """^  e  v 

o  CE  W    O    CD 

•a-?..s- .. 

at—'  n"E  o 

« a  *  ir— 

E    C  *5    V    2 

co    s  a  ^  cd 

111  2  I 

ill's  6 

E-"  ^.SS'co—. 

oBO.M,-.S 
»-£<»    B 

8  v  an 
2  cd  co  ©  — 

C  "  —  a 
"•  cul5  »•= 
co  t-j-jra  o. 


yj      CO  1 

_  oq  r*  o  a> 

C3  —    ■,- J*  ■** 

•—     C     qj     -~    C3 

-*^    a    l_  CM    m 

■2°05  S 


OT)' 


^>.£ 

«.? 
.*  o 

g- 

S« 
-Se^ 

CD  • 
^  CN 
S™ 
O    CD 

a2 

O   OJ 

CJ  ^ 
TicQ 

to  •■ 
P.  G 

o  o> 
«-  > 

"•a 

S3    CO 

*-,  ■_ 
cu   «- 

a  P 

CD  ti 
bOtC 

8  I 
S3  § 


5  "8 

.a-g 


*3  y  oq 


^ri  C  Hi  i. 

S    B  ^a    a_-~l 

uric,  ,„.a 

^   be  O)  t^  -tf 

'-l'E.£i«):^ 

>    CO    "-'       -   Qj 
o>    CO    to  -*^    tl 

■3.3  S  S  « 

p  o  &  &  is 

i  o  -*-  a  o 

"S  a  ■»  m  -a 


CO  J2 

««! 

j£ 
O  co 

O  CJ 
I      CO 

B    3 

if 

CD  c 
J5   CD 


3o 


•a  " 

.sp  t  ^ 


0«c' 

^,5.2  ^g^-g^  » 

■||Sg2|4||l 

"S  5  t.  o  sy  o  E  fS 

lllllll-lll 


05   E 


r « 


3S'ScSS-2Qi£.h 

eq.sp£c 


1   E   O 


CD  f- 1   CD  r  J  ■*- CO 
_B-"k--      !    J     CD  rn  CO 

-°  fc'8  H—  g-o  Q  «2 


a 

5 

l^lillll! 

-«  a  o  u.2-5  o«      « 

3 


E    3 

l-» 

O 

CO 

■ss 

« 

OCM 

fal 

&    .- 

o  « 

"S 

*ZX 

p 

ja  cu 

o-j; 

V 

13   .. 

J3 

B    CD 

+* 

«    E 

o 

'J 

.5  o 

T3  33 

T3    O 

>, 

(U 

Q^    CD 

a 

CD    <£ 

O 

"cd'oo 

-, 

■"   E 

— 
C3 

CO    O 

pi 

^3CM 

«OS 

> 

-^*^ 

T3 

£-E 

O  t; 


•W  CO 

J  <D 

CJj  E 

3  B 

O  C3 

|| 


Pi.  3 
COT3 
a.   3 


CD    ►.    9  ^ 


E        .-.CD    i'p 

—      j  '-'■■S 

T3  O    CO    CD. co 

1     .d32^-0 

-g'-'  o--<o  is 

e  *  2  £_-  * 


TJ 


S3 
CD 
CD 
■E 
^> 

O 


^  TH       (O       O       (^ 


=  oj  d  c  -  C 
■*j  fct  O  t-  -  o 
P'i  »-   P  *-   L 

.  . o §  g g og 
iSoiQ  e-j:0-  >- 

»         "  3«cO« 

OQcDB-q^^a 

O  T^    E-t-    0D     B 

^5     CD    CO  ^.2    CD    S 

co  ""Si  c  a  S-So 

T3-TT  J3&}  ■** 
'3    CD    .  -   CO 

_    cdOQ 
O    °°  t 


o,  a  2 

_o  H.  co  o  g 


5.S 

CD  C*3 


=  &£ 


ce  cu  rt^^M  pea,—,  rt 

2*3    Qjjn    gO    CDCO  E,J3^    =,    CO 

r  cd 


I  a  a  o 


o  co  a 

e  =  a 


S  S  B  ;•  i-  5  M.a 

tj.SC     CD    CD  .X     3  *a 

O  -E    Q.-E  *^    " 


5-»fc=B        S.> 


£-S,i:0 


OCM 


!K 


|)l\  l-Iii\     OP    W  \TI.K     KKSOl'Ki   i:S 


CM 

0\ 

l-H 
I 

w 

Z 

o 

t— 1 

w 

K 

W 

^f- 

> 

r^ 

»— < 

Q 

W 

,-) 

K 

m 

W 

< 

> 

H 

>— < 

K 

o 

2 
W 

S 
< 

< 

c/3 


C5 

.  .  .  o 

!  !   !  J  !  !  !  cm 

,w  I  !   !  1  !  !  ! 
^  <  ■   


2 


—  ! :  >  i 


-r       —         t~  § 

Q 


c-or-c 

—  re  cm c 
CM   —  — -r 


oo  — 

oo  — i 


*r  re  iO  C- 
«  «M  »C  — 


f-«       •— 


t^-  Ol  <—  ^f  r-£> 


co  «—  «—  io  re  ic  — 
c  n  c*r  T  -r  9>  M 
MMOWh 


— 

o 


ooo 
cm  I-*' 


a 


jj.s  a 


to  r-  ■«•  a  c>  cm  oo 


cm  « 


oo  — i 

^  — 


—  -r  ee  c*  re 

—  "3 


as  i~  ct>  ■■»•       iflwotrt       —  r^  en  oo  o 

■■*■  CM  »*3         —  CM  O         »C  "I"  *C  C  l~ 

CM  CM  —         —         CJ  — 


2  S 
x  '55 


o  o 
ZZ 


.2.2 
'5  '53 


ZZ 


','•£'•5 

',  °  o 
■  zz 


no      -roc 
— 

—  CM 


CO        CM 
CMOOO 


.S   3 


"O  lO  c  < 
00  ««»•  O  T  t 


*CO»OO»O*C"0  O         OOOOOOO         CiOtfJO")         OOKJfliflC  I 

OliOONO'i'OOlWtOI^O- «TT»flOOClClcO*«r^CS—  CM  re        »»NNI^«C-: 


o^-«ci«Wrtf!rt'r'*ioioioioto^tD«i>«r^t^Nooa)aoocso)0)      cs  *»o©©»— CMCoeo 


5 

a 
H 
§ 
c 

D 

- 

8  I 

0w 


-  *-  o 

-  c  I 

-  U  X 


ii 


fe.8 


3kk=^b5 


■?  =_   :  a 


.2  B 
—   r: 


r-:-=-o  — 


.2 -a  b-c" 

=  s  5  >'_ 

'   m 


c  >.  >. 

a  —   - 


>     -    u "S    A  *•  i,    -    -*.  fl  £U  ^   »- 


SSg- - Ei 


E  ~ 


It 

o    00    3  -—      -^    3    -, 
O      .    GJ      .       .    *    »   0 

a    .  o    .     ■  031 


water  supervisor's  REPORT,   1924-1928 


99 


CO  -»« 


■  oo^ooo 


CO  -^^ 


O 


CO<HCOOM 

O  co  tt 


HNiOOiiON^'V 
OO  M  O  !>.  ^  T  CO  Tji 
CJ  CN  1—"  W3  "<*  <>»  t>- 


0*0  00  00 

co  cm 


i>-  oq  CO 

iHtOOO 

r--  oo 


os  ■«*•  t^  tp  -*t*  oo 

OiOOTt*OlN 

i-h       <d  ■*»«  co  *r 


t»  (NO 


0(N*-<CS)OSCOOiO 


OONOO 

oo  t-*.  os 


OOOiOMOOO'-" 

io       co  os -*j*  oo  eo 


>o 

O       I       1  i— 1  t-»                       i— «  OS  CO  O  CO  CO  CO  »— i 
•■H      i       i  r~—  t~—                       NM^OQOCC'-'ih 
<©ll«*OS                          CM           rl^©GN 

ICO 

|5      '      'CON                            !       !       loNCO       !q 

oo    i    i  m  •***                  i    i     ion«n     i 

O*      t      i  O^CN                         i      i      iNinffl      i 

i    Jco       e  c  c:    1    ;    ! 

,    I         .2.2.2    ill                i 

"Tift""" 

No  diver 
No  diver 
No  diver 

a 
o 

M 

CO 

<u 

t- 
o> 

tf  1 

o'S 

JS  > 

12 

0)   o 

CO  <u 
— £ 

.  & 

■B  "- 

c  cj 

C3    03 

o  co 

.s~ 
■£« 

03  a 

a  2 
'?§ 


I      '      '      I      I      I      I      I      I      I      I      i      I      I      I      i 


3 

o 


o 


I 


> 
■3 

OJ 

H 

c' 
o 

o 


-a  ■« 

Is 

03" 
MO 

2o 

J3  .- 
*J  CO 
C3« 

a*: 

n   S 

O       OJ 


ll 


03    CD»rt 

n  i-  5 

c         3  C   «   CJ 

•3-d  fc.2  5£ 
-a  30  u  tt  g 
«  S"*  >—  o 

a  a-e-3  2  £ 

**  °°.3     Sit: 

ja  ca  oj  a  S  « 

-  "  C  2  w  m 
2  rt  3  aO  "^ 


5  5^(i,-> 


.d"*  ' 


a3g2-I 


C.   CS 


10  i.      H5  ft 

OS -A3    C3  -^    «    CO 

—  a  o  B  c« 
S^Ja  c  ft  k. 
*»  2^'S  2  S 
a-0 15  a-0  £ 

£.S:Sg.-32i 

!°.2  dl  &a 

•a  fe°  J  3  S 
.2  -5  i-O  p.JS 


,  S 


OJ 


CO 


CO 
CO 


J-    bo 

IS 

o 


OS 
»o 

CN 

CN 


co 


00 

a 


„J«    OJ 

Q*    »-  -«    oo"?       -CO 
OJ    t- -—    03  U5     03 
-   i>  cj  '3  -*^  to  oj 

c    _    oj    03    "«S 

oj  fljq   co  id  "-'  ^s 
oj  o33  03  £2  — C. 

Si   O  &OT.«^ 
■gh-Wt,   Co** 

*"  *"  e  *".°  •-  « 

C«P9    Oo    ft 

2"aStD'°-S 

•-*  — -  -^  »-  -^  JJ  OJ 
OJ  co  2  3     -O  _ 

5  ft  IS  S3  ...9 

03  3j-  *j  Hn.S 
c  P.53  m  oj  „-  C 

03    >-     —    O  ^^    OJ 

o|ga  &„-■§ 

CO    CO    P-rtCO    OJ    oj 

i^o-,9^  - 

o  _--o  ^  "  57  o3 


o 

"8 

to 

3 

oj 

is 

o 

OJ 
CJ 

a 
« 


o 
to 


o 
O 


03    03 
60 

co-r 


♦*  o 

03  >— 
to'a-T3 

g|« 

C     00 
l-t     >1 

^-2  2 
»  SO 

^^° 
H  g  c 
■oo« 

03  13   03 

S^ft 

CJ    ^ 

"•so 
""  &Z 

™  3  1 
CO   w  o 

o  Om 
—  "°^; 

CJ  CU 
3    OJ      • 

ccqb; 

03    

-  a_ 

to    fc-  "3 

S  o  6 
».S  g. 

Hi  03 


Kill 


DIVISION    OF    WATEK    RES01  l:'  l 


i 


2 

O 

►—I 

TJ 

m 

4> 

3 
C 

■•-» 

> 

c 

i— i 

o 

o 

Q 

1 

« 

-T 

W 

t^ 

> 

w 

t— i 

h-) 

w 

< 

o 

H 

2 
u 

C/3 


c  o»     i 
"3"    ' 

OS      <■-• 
CO     no 

O      i      lift      i 

:£o 

'•    sr 

a 

8 

oo 

S  : 

e 

OS 

; 

m 

-     .  <«•                 '  *t   ' 

c*  » 

9  j- 

CM        00      • 

CO     • 

g 

1                     1     l~*     1 

cm" 

MM 

■ 

Bl 

s 

15 

00>00«ONMO        NNOWNQMCiO        tN 
CO  CO         -«         CO         COOD         »WN-»CO-?:l- 

« t~     sr  o  —     oo  o 

oe>      io  o 

OS  CO  mm        1*  co 

3 
•  o 

E 
B 

Q 

Oi         —  --  OS  — » 

89             -i 

Kt   CO  1-                   — 

B 
O 

•A 

_='o 

fel   « 

-O          CO                                             -O                                                           CO                                     CD 

•w-2- 

5  i 

OJOJOi'ci^NOiCO        COC3lOi00C0^r  —  OO        »W  OS  <N  — >»         •—  no  »C        «0-NClf         00  -O  — ?•  CO 

co— -cnc;           eNN^«      co-foiic— -coco— •©           co»ooo      i*  cn  to      cocoao-«  —  a.      aoo>eoao 
."t?          C"      ^      °i      ~"  cifcj      —  —.           oo               oo      ©      ^-oocooq^ric      i-      ~1— * 

*-     W  — 

2  t 

co"     oo*          ©*-o*                           m              o      cn              p-Tr-T     co      -«*      •-* 

O  « 

— »i                                                                        — *:                                  •— *               ^h                     r- 

N 

o    ieo 

Ir-    !    !    ! 

OO 

O 

t^ 

«    !o 

!i>. 

!•»    '• 

o--» 

MJO0 

OS        CO 

c 

CO 
CN 

--•  - 
o 

00       o 
CA         CM 

a 

CO 

k. 

1 

s 

o     — 

I-* 

I             ^^ 

•e 

p^v^^^vn 

i^-'ffoo      ooi— ?»r^oo 

—     iiC       o  o 

C-.uOOO             ! 

CC  I'  CO  mm         o 

esr*. 

00 

»c  — ■ •  co      05*i^cor>» 

CO       ■                       ift 

I        OO        o 

i        CM         CM             i 

mm  CO  CO  Q        CI 

l~-  Mi*   MM   SB              CM 

—  CM 

B 

—        —         s              CO  - ^ 

to 

00 

a 

MM 

Immm"             Cl"             — ' 

1 

4> 

O        1^ 

— 

o                     ■-• 

w 

00 

1 

3 

Ofi-d 

»o^-cn       ooco'o*—  r—  ic 

>ra 

—  -T00O0        '-'CO-?'             •COOO  — 

M-                 —    tM    00    OS 

OS        <SO  mm  «5cm 

«M 

— i       o 

CO  —  O         OOCNCOCOOSI-* 
«-<         CO         ~-                CO  OS 

ro 

■— 'M'CO         CN         iC              .CN»C  — 

r^                oo       -^          ico  cooo 

0 

^- 

OS        CM        t~ 

k. 
5 

e 

■ 

< 

of             CN* 

tN                         |        00  — 

-;    —    — * 

»-«      o> 

o 

o> 

M« 

c 
.2 

>, 

00 

o'ooo 

CN  i-i  CO        OCOWJ^fOt 

cor*       ON 

«o        OCOOO            IoOOOOOOmt         rtWCKD 
m*         OS        I*             "OOMMUOCMMr         mmc^oOCM 

r-M      uo         iN<ooe-n      cni      <o 

— 1~ 

lOCOf         CO         COOOICO 

CM  ~            oo 

"ro 

3 

~^       ^h       ic            — r1  r*» 

to 

E 

—         —               tN  — 

CM                         J        OS—"        co"        — "        mm' 

^ 
>> 

CO         CO 

00               !           c» 

«-C 

m 

aoooN^NOo»o?o      co    '©■«*rcoco 

tot-*           e*         i      •*      ~*      co  —  r^ocint*      toiono 

S 

B 

—         —CO               »0         —         ©      ■  »-0~00tO 
— *         — ■«         OS       i         CO  CS 

o 

3 

^r            I        t^_       U3        — NWIO  —  IO        o        »o-^ 

►. 

-<      —    J      <N 

!         OJ?                                     I-"  — ^         CO         ~         — 

00 

O 

>» 

CO 

•*r  »>-     • 

O0t>-O0         00       i       tCO»CCM 
00        CO        tN      i      i  CO  COCO 

c'cM         —  CO 

i        OS      ICO            • 

OO-" 

UO        OO 

1  - 

a 

«o     ■ 

O 

OJMJ. 

OO        OS 

-J"    1 

CO        CO      i      iCO  (N 

I                     CM 

i         CM      IcO             1 

oo 

CM        tM 

CO      I 

*-'. 

~*    ;    ,cn  «— 

!      c 
;     o 

•      '2 

—     '■       c 
'     .2    ' 
■             i      'E    i 

--    — 

CO 

■    lb 

1                        1            1           1      M.            1 

k. 

l     <  £>0 

I      I   V      , 

V     > 

i     i   >     . 

I    ,  >    , 

s-     . 

fa 

loo    1 

;   '.'S" 

1    ','•&    1 

S^  : 

a. 

1      IIQ      1 

!    !  o 

1    1  °    1 

IO   0     . 

:   :x- 

i  i*  i 

SB   ; 

OOeMCOCOCNh-OOCMOO        ^ONOONINNOUSINacOeN        **aO^O*«OOOciOM^M 
—                                      —  —          CM  <-h  —  —  CN  —  —          —.                               —         e*          —  IO  —  CN  CM  —  CM  —  —  CN  —  —  — ■ 

k.  -, 

a. 

•    i    •    i    •    i    i    i    i         riiti.   iiiiiiiii         i    i    *     *    i    i     t    i    i    •    i    i    ■    i    i 

9-S 

E 

3 

o                   co"^5                           V                                       cc'V     g              o 

3    5 

X    ■ 

o 

CN 

I 

e 

D 

tf^j^^Kjtfas    jcSjQificiHjJijHjJ^j  Jk-s     ^jffia:  j^^^^^^^jkj 

>o             »c  iO       >o                            io       »c  us                       >C       *0                                                                 -o  »c       -o 

1-CiNW^CMOO         OWNCNClOONCOOONOiWI'.il"         CO  00  —  —  CO  1*  — «  tN  —  — ?•  CO  OS  00  00  -O 

— 
■ 

1 

OSOS©©©©©— *tN        tNCNCO— f^r— ?'»ft-rtU5cOtO.''-.^-OS        O^-COCO  1^-00  —  — >  W5  CO  CO  c©  OS  OS  © 
OICNCOCOCOCOCOCOCO         COCOCOCOCOCOCOCOCOCOCOCOCOCO         ^^^^"Vfin^iCiOtOiCiOiOCO 

3 

•    B 

1 
— 

1      1 

<    11 

s 

— 

ft           sj 

=   :            =  a 

r  ,         .233 
-  i  :  i  •.£*. 

^  ! 

E 

"b 
.o 

B      ■ 

=    i 

M.            , 
*>           1 

'    !    !  ^ 

i  I  i 

3 

i  ct 

.   B 

1  : 

i  - 

1 

o 

« 

- 

a 

— 
— 
a? 

*3 
a 

i- 

M. 

o 

Cm- 

N 

C 

3« 

r  e 

11 

a  - 
C3- 

k. 
- 

■ 
3 
t- 
1 

I 

=: 
B 

CO 

3 

m 

■a 

c 
1 

Is 

1  :  :l  i 
■  i   i   :^. 
;Q0s: 

:  «j.2.2  c  !r.  S  c 
j  e.  js  ^  a  f  j  c 

,  o  oo  «j—  Jr  2-  — 

>.    ■              ''SOS 

1  i  1  - 

-:  :   1    lj 

_    as 

! 

1 

|a 

- 

3  \ 
ll 

-1 

s 
s 

- 

09 

o 

d 

E  S 

°  £ 

=  r 
■-  c 

MM 

~- 
- 

1 

-r.  ■_ 

"mm 

^M       M.       M 

■ 
q 
S3 
Q 

M 

*S   t 

d0 

S  e 

q  : 

«    ; 
>>  ! 

B      , 

a  : 

E    ' 

c     CO 

"3 

•a 

>. 

H 

oo 

o 

M^ 

.a 
o 

1. 

=  •/ 

57 

ft      Or 

si 

<  O 
11 

Set 

—  .=  _i 

a  E-5 

B       , 

1  i 
z  : 

2  : 

*'i~£ 

l^ii^i^ 

T^m.-^ 

i  J 

-St- 

-3  — 

ecu 

K-^C- 

0SC- 

C1 

-;-= 

water  supervisor's  REPORT,   1924—1928 


101 


©      im      cm 

—       r-       — 
OS         CD        r- 


C3 


-id 

iO         OS    O  CO 

dffl! 


•  CM-*  *«r  OS 


iO  **  O  OS 

CO  —  TD 


o 


o 
2 


•OiO'O 

CM 

OOCM^—' 

I--  OS  •**  «— 

CM         00 

CM 

CC  OS  oo  CO 

-*»ooo 

1--  OS  CC  CM 
»C         Tf  CM 


Cl 

cO 

b- 

■M 

©t^ 

OS 

*OCO©  CM 

NONN 

o 

I-- 

h- 

t* 

r^^HN« 

QO  Tt*  CM  lO 

CM 

•^ 

ro 

»o 

CO  CM 

i« 

CO 

OS 

CO 

CO 

OS 

© 

B0 

Tt«  *<J« 

:^ 

©CO       "  CM 

©  iO  CO  »0 

t*- 

oor*     i  oo 

HlflOJO 

00 

oo 

CC 

BO 

^HCM      i 

CM 

CO  CM 

OS 

CO 
CO 

*H 

CM 

CO 

*-<  CM 

»C 

coco 

© 

© 

~. 

TT 

^ 

CC  CMf*OS 

iO 

H© 

1-H 

■** 

t- 

CO--t  *•* 

00 

CM 

CO 

CM 

"*« 

©»c 

© 

e 

CO  CD  CO  CO 

CO 

iN 

*<J< 

CM 

GO 

CO  CO  -^  CM 

i-^ 

iO 

CO 

n 

CM  ~h 

CO 

i  »— • 

oo 

0 

th 

H 

e. 

c 

o 

CM 

O 

0 

o 

c 

CO 

00 

CC 

33 

in 

tm 

i 

t_ 

h 

u, 

[_ 

CD 

CU 

a 

> 

> 

> 

^ 

> 

:reM 
^■os 

OO 

| 

*9 

— 

*o 

•o 

CO 

o~- 

"^ 

i 

9 

9 

o 

9 

^co 

TT 

i 

fc 

£ 

fc 

fe 

©00  CM 

CM  CN 

CM 

^_^ 

©  CM 

©  ©  Tf«  CM  -*  O0  CO 

©■**«  CN 

CM© 

^-« 

-S*'- 

— 

— 

»— i  .-»< 

CM 

— 

—•  ^  CM  ^ 

CJ 

CM  CM  — 

— <  CM 

I 


«2.3  R 
62.6  R 
63.2  R 

i-                     © 

NM^OSiHls. 
CO  CO  CO  CO  CD  CO 

►J  hJ  ^  hJ  tf  ffJ  pi 
—  CM-*  00©  CM  £c 

t-*- t^-  r-*-  oo  ©  os  o 

CD  CO  CO  CC  ©  CO  t— 

70.4  R 
71.1  L 
71.9  R 

W3.6  R 

74.5  L 

T3 

,  S 

-^  3 

is , 

;£.«>> 

-c.2  5 
3SZ-  c 
£      o 

"  L<5 


c 

E 

£ 
a 
O 
03 

I'D  £■■"   ■  S^3 
'=5  E  a  o.S  s 

—    3    3CG    2    d 


I 


a 

5 


c  S.9 

SH"E 

03 

3  J 


:g  §-g~.o  £  E 


a. 
\B  ecus 

oo      ,      . 

~    O    O 

•do 

<QO 

Si  3  3  _ 

j-    3    S    C    ^ 

s  o  c  •  ■ 


05 
1§ 

-a  c 


a>  o 


c„'CQ  6 

Zl  cZ 
.  c;  3     . 

°  ??  E  o 

O  gtaO 
u£o  •- 

3    03  CJ    3 


CO    03 


at 


03    C 


=  t/2 


111 


3^3    3    c3 
^    C  03 

E  9h  E 

3  "S- "  JS 


a 
3, 

M 

I 

'a 

s 

a 


"S 


"8 


£ 


= 

3 


« 


Q. 

E 


fc3 


°    3 


(-     CO 

•°2 


S-c     03 

il 

■SO 

o>— 

CO  o 

03    «3 

~        L_      _- 

O)    4)  »— <  ■ 

-  5.° 

cm  3- 
e  «  — 

o  2f= 

<— •  ca  ca 

&«  s 

3    rt- 

S«z 


S-p 


CD    03 


3  to 
-^  3 
OS     > 

w^ 

a,  3 
St 

15 

■o  E 

03    m 

r. — 

s?  ■- 


e£ 

OS 

'^   a  m 
M    p    03 


3 

•  CO 


03 

■=     03  -H 

3.i  — 

—    — .    3 

Q.°  f. 

3T  -•    t-  1 

£  —    3  '. 


a,  — 

E  S 

5  I 

^  0> 

T3  S 


.-  -o 

03  S 

.2  3 

O  "*" 


— 

00 

= 

3 

a 

CO 

-: 

3 

- 

L. 

— 

us 

a. 

3 


CM 


.s    - 


Ph 


0j 


13 
S 
3        3 

1*  O 


03 
— 
c 

(3 


CO 
03 

— 

^3> 

T3 

a 

3 


a 

o. 


is 


a 
E 

3 
0.1 


3 

C3 

_c 

03 

£ 


B.2H  a  E^55 
%S     Oi° 6 

3    =    CO    C    O    C-o 

■g—  c  =2-°  2^ 

i.    S   t.03-TJ<-    o3 
03    03   03   t.    ®   ^,  bn 

fe  >,<-  2  tm  i:--!? 
0-°  S  o3'C*j  03  —  — ; 


o  >-^£ 
x  «>  S  _ 

3^3  c  a 

6h  B  S  o 

o  o^  a 

£55.2  3 


55  ^  „ 

O    3    C 
3  c—  2. 

."    O    03--2 

.3    t-    03  ■»• 

IHg 

£  oCG  o 
<••-»  3 


t-     03 


s« 


x  ■ 


I 


03-3^"  S— —  "3~ 


Dfl  ■ 


O    C 

US    «    3 

•6  2 

<  —  < 


-  -  oc 

3-3to 

3  £.2 
fe  >> 

r>      L.      03 

03     03     03 
Z>CC 


5  rs  3.73Q-  g>  = 


2Q 
>.  S.27-=  = 

3e   F   >  JS 


.2.2  E 


5-0. 


-      B  ^     «3       - 
3  -    - 


.iJ.feu2 

°  _  >>  = 
S  5  a  o 

"5    3   £    > 

||c| 

«     (J)     CO     « 


102 


DIVISION'    OF    YVATKK    RES( 


i 


Z 

00 

C 

o 

"«1 

1— ( 

B 

T> 

CO 

^ 

4> 

3 
C 

« 

>. 

w 

£3 

•** 

> 

a 

C 

1— 1 

o 

u 

Q 

4 

t~. 

> 

w 

(-1 

J 

tt 

< 

o 

H 

< 

u 

< 

CO 


'_- 


—  S*9  h"8 

S-B.=  -?"7 
s  E  > 


i! 
2 


J{ 


a 


—  cfc  <£>  «5  -*r  t  ^.       Ol  c5  ift  t"0O»       <M  Q  »o 


>  a  m  s  a  (0 

EC  COS^CN  ~i 

2* 


rs 


-*         OCM  — «  CI  ~-> 


—  ■-'/-  — 

—  —  q6  qj 


i-  co  ^- 

CO  ~* 


^j  ic  r^  ao 

~-  CM 


a -a 


u  — 

— •    C3 

g-2 


DC   '  :  -r  i  - 

oo  ao 


CM  <N 


3 

o 


S 


o«  r» 


•  "^ 


CO  ic  --  M         CO  •-•  C-1 


S 


=  =  c 
o.g.o 


>  >  > 

o  o  o 
2Z2 


ooco 

"5 


X.  S  /. 


o  o 
ZZ 


o  o 


n  — 


•A 

-o 
HjPdsOO<C5fcC5ftiC3 


at  ge  « 

eb§- 


goo  ■'■ 


o 

a 

•    C  r" 


m  1 

-go 

C3-C 


82  S 

i       ~  —  —Ji 
'Ltl  '•*•  H  £  ° 

.  4  J  S  I 


5 

.  o 

SO 


QQ 
xaa 


3£0,S 


0 


pq 


ssijjjj 

.a  =Jfl.fl 

35.2  6  o^H— ^i* 
.  O  (U  $    .^  =,  ■    . 


2  S 

J;   3 


a 

a 

s 

a 

■§■" 

S  fe- 
es E 

^f    •  « 

t:  r^  — 


O.CQ 
CO    . 


PQm 


water  supervisor's  REPORT,  1924-1928 


in:; 


to 


CO  — 

«  — 


2-: 


cm  —  — 


1  .3 

»-  -—  — 

i —  _   ^ 

a  ^r  — 


G 


x        3 


©  ©      a«eac      ©  ; 

»T5  —  «         O 


9    1    3 


B? 


P  — 


—  3T  KN« 


CM  r^  re 

—  cm  30      'j*  t- 
r—  —       ^  £•—  CO        « 


—  —  iO 


©     • 

CM       • 

t--  re 

O* 

K 

CO       •       ' 

T  — 

— 

^   © 

r~-  DQ 

i«N 

©       <© 

L- 

*r  cm 

©© 

■*  © 

^«       i 

re  iC 

1  ©  TT 

CM 

" 

'CM 

coco 

■o 

r*  © 

t~-  CM  © 

©  ^  © 

c^ 

r*-r^ 

—  r* 

cm  © 

CM-0-  © 

cm 

00  CM 

c=  — 

—  _  -r 

—  ^ 

O 

~ 

iS  T 

*c  © 

tkoo 

CM 

—  — 

eg 

■y. 

©  iO 

OCfCS 

cr*  — 

XVO 

— 

o  cs 

&   - 

© 

— 

—  — 

»s  r~-*r 

ce  cm  oc 

—  iC 

?] 

TT  •^* 

6#*S 

© 

Cff^. 

©  CM 

—  ac  re 

-^:  — 

:-    il 

So 

© 

rr  *& 

1-J  — 

CM 

c 

~  V: 

>« 

CM 

—  _* 

i- 

re 

M 

»e  r-*- 

©■**•-? 

~~  a  t~~ 

t  re  » 

~ 

re  — 

B  ^^ 

V 

-— 

-r  r:N 

r:r.  c 

CM  — 

71 

3:  sa 

^ 

—  ^r 

~  c~  o^ 

CO  T 

.Z    Q 

tC 

re"-^-* 

CM 

ttt 

■S 

•  >o 

Ji  "• 

-f 

© 

%*  !>• 

r^  n  re 

C)  o  *-~ 

r—  re 

e 

-£    ~T 

©  r-  cm 

ri  re  — 

CM       • 

CM  CM 

Z 

©*  = 

_    _ 

_ 

„ 

= 

DO0O 

_  - 

^ 

t_^ 

c 

3 

C 

C         CM 

«  z: 

"x 

X     X 

X 

r; 

X 

■ 

X     X 

X 

x> 

££ 

h 

t- 

, 

(m 

i- 

L. 

l_   (- 

t- 

0 

B    - 

- 

- 

O 

■            o 

-   - 

m 

> 

>    > 

> 

> 

-; 

.           > 

>  > 

> 

8=3 

— 

^.         . 

— 

00       •       i 

cm     •     • 

-^ 

« CM'^r  - 

•3  -3 

—  ^"  re 

-  SC  CM 

9 

CM  o 

z   c 

1 

f> 

cm     ■ 

C 

o 

'«N    - 

i       t       i 

o  o 

o0-0! 

i- 

2Z 

! 

55 

! 

^ 

!    ! 

fc 

Z 

!    ',    '> 

2Z 

Z^.iC 

;    r 

CM 

CM 

B  C 

CM  © 

_ 

M 

—  -— 

n 

—  ~  — 

T3 

Ci  —  -r  30  CM  CM    ? 

CM  O 

— 

— j^.  — > 

— 

~j  ~"i 

—  ri 

ri 

CM  CM  — 

—  ■—  Ti 

cm  re 

—    x 

_ 

_L  J. 

_ 



J.  _L  w 

—  -1 

« 

•     i     i 

T5  s 

CM  pN 

CM      . 

. 

• 

. 

„ 

a     ^H 

- 

—  — 

EC 

— 

— ' 

CM 

^£  -e; 

^ 

CO 

r: 

— 

re 

■*»" 

r  ^ 

S  3C 

CM 

CM 

ri 

C4 

-* 

ci 

i 

x  -^ 

■3  "i 

.- 

—     -N- 

fy».  -<#y».  1 

-~  -s> 

zz  ^r  ~- 

rs 

—   — 

■"-^: 

©CM  CO  CO 

— 

- 

3C  t-  DC 

CS  3C  O 

« 

iC  ot  — 

t—  GO 

i; 

3C   —   ?l 

t>         iO 

=i  © 

r:  CZ 

~ 

— 

CM  re 

Soo 

3C 

O  CM  CM  03 

t.e  Le  to 

e  r* 

Zl 

c^  rQ  ci 

j  |™ 

S"32 

-    .- 

Q 

u 

§?S 

^  —    X 

.i  it—  r 

Q    —  c.5;    x  — 

=  >—     -  - 

=>  g  •§  =  ^     7  ~ 

_=  —  £  x  i      .¥  _£ 

x4  >•  |J    1  t 

—  -^  —  tt  fc.         o  *— 

_?__£  .=  r^-'-  - 

^  r.S  ill"-!  « 

-.=  i-  ~  ^~,~  .» 

=  ^  r  T-_"=  .t 

—  -  «  cm  ^  -  i-  r 
-  jr  -  r  t-=  » 
9  «o>   .  t  t  —  — :  © 

"C£  ^  ur  _z  ^  —  11 

c 


*—    i-      -        T    c  —  — 

-r'Jt       3S  cm" -5 
~_  —  — 
1  =_= 


5  =  as 


-         -    C    ^ 


-  Sf  s        & 


.3    ^^^     £=^.^        st 


_=_£  ^>^j  oo- 


5-1     i:-5^^ 


x  Jt  —       J^  - 

r;  ~  "~       x  .— 
-         ;. 
u-   —   — 


-;  00  ^3  is  c        --e^-ir 
»  06  =:  ch  _c       2  SB  3  "* 


©  cm  00  cc  —  cr-  xN-xcixcwo-^oax-  r-ooc^cc  —  ra        -      i»  &      -r2-^-  £  _  2  —  —  "^        -  "S  S>  • 


6 

- 


— 
- 

1 

3oD    J<J  S-?^  «  O 


^128 


.  =  - 


s  >■  -  =  5 


fi  s  §  I 


—    - 
-  X 


I  ^ 

—  X 

r:  — 

x  t_ 


-  ^  -  ==  -  nS  <oHBi^i-JaQOs£-<S«-<m«c2oQ(!;(£ 


104 


DIVISION    OP    WATER    RESOUR< 


a* 


i 


2 

O 

t-H 

•o 

w 

*> 

s 
c 

> 

c 

»-i 

o 

o 

Q 

1 

f» 

> 

W 

I— i 

•J 

05 

< 

o 

w 

< 
c/3 


II 


- 


—  5  c  *•' r 


J5 

Ji 

c 
c 


s 

t 


E 

5 

a 
I 


a 


Q. 


SE 


a 
E 


* 


R5- 


o      c»  t^-  o  o  r- r-  i 


-i  r 
—  -i 


i  —  e 
8«- 


to 


CN  ON 

—  «  — — 


o  — 


--  CO 


emu 
■*  co 


—  i-  o 


ir 


«-   v 

gv 


X.Su 


o  o 


cocoes 


ooc 
oocs  . 


<M 


cs      *c  co  »«  —  —  co  ee> 


s 


e  = 

S5Z 


;  > 

■  3 

c 
Z 


lO  *  V  -  C  N  O 


£  £  c 
c  >  fe  > 

c  o  o  o 
E.E  E  = 


- 


ZEKS 


— — 
o  c 


CO  e>l    ■• 


2.1  j,  j,  j,  j,  j,  j, 


S8 


rcc^^w^QOOOcOQCOO 


"T  ~> 
J.  '- 

1 


»i>!0»eoei"Mnooi'M 


*nic»usiot*a)oocNC 


OS 


MrtDSPSaSoSa!«P4BSBSP3««tfPS.JiJ.J1J.Ji-a»i 

l-OCTr^  —  OOt^MNX  —  rtiOiO  —  WCIfiCCOttS 


r. 

J 
8 


-5    . 


■-  - 


s 
5 

-  5l^  j 

.3 


I 

"•ft 

=  b 


s  83 


2-2 
o.S 

■§£ 

'  S  2.2 


:~  E 


^aajSSdi^as 


s 


o  o 
•or 


s 

'-- 

—  =:  c  c  ~  o 

?=   ,-   rt   rt   c^  »- 


_  =  ^  B  r.  .-c  si  i        s  B  1 

S-S?  1  '  ■'  -----  t  t=-2~ 


.  ■ 


id 

"""   OS 


•  U.E- 


a  s 

E-E- 


s 

I- 

- 
< 

f  el 


Cj    V 

e  i 


O* 


wateb  supervisor's  report,  1924—1928 


111.-, 


—  ar  ■-.;-  i-  -  i-  l-  r:  c 


■O  ac       ■*?•  :c  re  r^- r lOt^CDO 

—  ~  —  —  -r  —  —  y.  —  ~ 

—  r*      r;       tj       ^r     - 


2  C  J,  o  jo  =  =  - 

1.2§5g  H*1 

•^  J=  .. —  "  9  2  % 

t,  O  ■  Jj  ■  i^:: 

£«  |;S3  ,1  -  _ 

■  5  .L  ~  "9  q  &■•* 

=  k>  •  S  JE  -  S.  — 


■oo     n     ! 


= 

■*—■<-  ~  - 

—  S   - 

■ 

r^ 

*-   B    _  C  — 

-~   >   * 

s 

E 

^5*-  S 

" "  *r*   — 

- 

-<-  =  >. 

*5 

?: 

~c   -^  C 

JE-4= 

— 

- 

C2C 

""" 

i  "ill 

H  5r 

- 

t 

5  £:.= 
oc  — a 

"5 

X 

x  _  .::    -    — 

—          C    jt    *~ 

45  i 

»- 

_= 

r   -   x 

-    - 

fl 

*—   —  ? 

ia  = 

-* 

■S  gS-< 

s  £  - 

tm 

>  —    i.  O  — 

.z  =  — . 

-  = 

~ 

x   -  — 

—    - 

>> 
7. 

«",*f    —    X 

c 

r  =  = 

_n  —    - 

e  ^ 

~  ~    ^  71  — 

_    =    - 

£§ 


<v 


s  - 


3  I 

-  t 


|     =-  g 


o 
x? 


c  — 

-  '- 

—  z 


Mm        ~~z 


—  ^  ~  i?  =       -  >.  X 
*  —  •  —  ~     -    "~ 


x  ^-  _^  —  —      ~  —  ^ 
-  *  5  S  I      »  ft  2 


>ts       r-  r  ^  r  c  -^  :j  c  x  =  »5  >; 


r-  C  —  *--  C  -r  O  C  3  ?  i  *?;  —  »-~  —  — 
—  ri  M  ?j  r-t  Ti  rj  ri  ?i  ri  r")  d  - 


-=    =-    i  i. 


M   gS  J   = 

8-c-g  -s 

o  S  fe  S  B 

^2  =  St 

5||  Ij 

r  ^-"  I!  .c   c 

|Sn3  —    i 

J  |||  || 


■z.     -   —   _ 


XX     5     =, 


iJ5o      -  -- 


—  - 

z.  x 

p 

^    - 

■-  _r 
-~ 
tn  = 

—  i  \ 


si" 


a :  =    ^       =  da 
t  -     1-s    S" 


8>"S  ac  at   ■-        -i-        x_; 


—  XX 


— — 
—  -  ~ — ^ 

Z    *-  ^-    x  — 

-     -  -£  i-  — 


--g  x  m  m 

i  ■—  >.  =  = 


;  i  i  5        —  i 


-  £  —     - 


--  =  =  -      _£ 

:  3 

i  -  — 


11^   n  ± '-: 


^  -2  zz  -a  £  ±^.      z  *~  =t£      =-=      ^—  ~  Z^z  z.-^  z  y-  ~  -, 


Z  '  -     ="H 

^  ■     t—  ?  —  "i  ^ "~  =  ~ — 

^  ~  — .  5:  S  — "-5  -lcH"-~?~^ 


3        —      jT^T-—   6i 


*t". -?,  —  '■£■'?.—  t 


106 


DIVISION     OF    WAT!  R     BES01    ! 


oo 
o> 

1—* 

I 

co 

2 

o 

CO 

« 

w 

»o      > 

H    Q 

i-j  a 
«  w 
<  > 

« 

O 
H 
2 

W 

< 

< 

CO 


E 

s 


_  S 

SS--5'- 


o 
"p. 


3L 

O 

3 


c 


+3         s 


£      v«  M       ,—  c-  *       —  —       co 


CI  —  CI 


Z    Z    f 


CO 


<3*"««<c-m  —  ci  —  —  ai-r  -  »o  • 

.-   —  CO         CM  CI 'C  — 

OO 


-  —  -r  —  _-    r       /-   — •        r>  ro  CO 

«—•  —  QO  —  —  OO  C»  I- 


CO  CO  — -■  C.  TO         '  -  '  - 

tW-K-       —  -r 


CCIWOOiOTOt^tNCDOll^ 
— •  CO  -*  CO       t—  «-"  «o  to 

CM 


CO 


—  to 


r-  co  ci  cm  co      i"  o> 

QO  "«r  CI  OO  -*f         -r  ro 
«5  CO  -* 


^h  CM 


1^  QO  CM  CHO         CM  CO 

t  -r  re  oo  i-       —  in 
—       cm  r- 


■*— ooicch^o  —  ccaicooo  —  » 
-t"  io -r  —  —  cm  —  o  —  co  o  —  » 
o  -*r      —  —  cm 


CM  ~ 


t>-  *r  ic  C5  io 

—  CM  — 


CO  CO 

o 


!  o  o 


CO  ^ 


—  ■ 

!  o 
!S5 


> 


ii.SS 

B    ■    3 


\i 


000000iAi0iC'OiQ00t»^f00Xt0O%000«00C«OOiCO00Clc0^f 


~r  oi  -r  cm  cm  *»«  :o  w  cm 

777777777 


i.O  »C  ©  iO        "5«CQ«I»0»0  O         ©  ©  ©  ©  ©  ©  O        ©  »*0  "0  ©  »0        CO>C»OiCO  *n 

»ico^"*oi»oso®otNniONC)-  ■*»«»oooc»cSco»or^cj>  —  cmco      aooJCMr^t^-  —  ©  —  cm 
©  —  CMCMCMcicoco^^^^>rsi«»otc<boi^i^^r^ooo6abc»  oia>©©©  —  oicoeo 


2 

a 

■ 

I 

g  I  : 


-=3 

MJtl 
1*    x   h 


Iw 

so 


X  — 


v_ - 

Id 

hsi 

n  - 


.1. 


?« 


"S  J3  3  -5  >CS  S  « -J 


tec 

—     .,.    i-     O    CJ     -. 

J  gO-fi-B  S 

"3022  ■/. 


0    C^ 


■  * 


^ 


~r  —  >.  - 


OBicSoidJcS 


a  e 


■^^ 


water  supervisor's  REPORT,   1924-1928 


107 


os  co£--^-  co 


coco 

CO 


-co  o  o  t*-      »o 

MONO         CO 
-'CO  i-t  oa  to         »-■ 


CM 

t- 

CO         CO  ^f  CO 

OOOfOW 

r-*. 

W3  CO  CO 

o 

©  — < 

^*  CO  ^*  tf 

■■"J* 

■^•.—.1-1 

OO  CO 

—                CO  CO 

CC  Tf  O  CO 

OS 

U5 

CO                —CO 

CO         CMCO 

OJ 

- 

Csr^^ 
CO  ** 
GO  i-l 


--MOO 
OMN 
•-KM  CO 


CO         00  — '  lO 

O         —  GO  iO 


N^CCO  »-■ 
CO  t*  -<**  OO  CM 
OS         IO  -^         OS 


CO        t^ 

o  oo  cm      © 


—  O  — co 
CO  CO  OS  CO 
OS  »0_Cs 


MOOU5  l*» 
N.OtN.^1  i-t 
Ol<-ti0  0        o 


CO      oc  t*-  © 

—      ~l  r-  — 

iO  iO  OS 


CMCO  — CO 
OS  CO  OO  CO 

00<H»0»0 


t-OOCO 


.2.2.2 


o 

!55 


w-       o  o  o 

-   .is  5555 


NO        i« 

—  o       «— 

—  CM         CO 


>    ,  >  > 

'lo    !  o  o 
-55     !&S5 


T-l  ^H  l>. 


.  > 

!  o 

.55 


h3  OS  J  _0  OS  25  05  tf  OS  J  05  »-3  05  03  05  05  05  kJ  -0  J  h3  05  J  05 
—  —  r^-ocNco^^t^^oscor^ioo^^^oscMCM^cor^-to 


T3 
C 

J2 

•u 

0 

s 

^o 

05^ 
©  cj 

»0    <L> 
ai    °° 

«  <y 

2« 

OS    - 

o>  o 
to  — 


■X   co 
3   O 

03    00       . 
3.O00 


^i 


3  2** 


9 

o 


3.2 


o 


6«& 


,  c 

gs 

.CO 

U    - 


^  — —  £ 
S«8o£S 


oo 

K"3 

s 
K  os 

2c3fc 
.3    .-3 

GO   03£ 
•   3-* 


— 


09 


-o 


-  - 


J=<5 
■-2  s 

&C3T    ■ 
M— > 


J3 

s 

>> 

a 
9 

M 

>J-o     . 

I  Si 

JSlgg-2 


s  2  »i 


is 


d    6)    Or; 


—  :—    CU  — 


03  0C 
^'•3 
C  *~ 
0J>    oj 

035 

:  S 
B  <u 

O    O) 

•a 


o 


K 


t-  .-.  g]    S  k 

^  JZ  ^^  cS 

03-3      ^  fc" 

I    03    j!    «•—  3 


03^; 

"3    (D 

-of 
Ids 


^  31  ^  JS    03^^ 
S    CJ    CJ    ujz    c 

t>  2.2  —  s3  - 


O  od   00^   322 

b-S-S-2  i 

^■^  fc-  >—  =  ■—  r ^ 

O   03   03   3  —  w 

•   C   3'^   I-    *>   Z.      .    03    13-3-3    OJ^C     ■ 

<(i,Z>-;|i,K6=<0u,iJhJOOW&< 


J3CO    >»  O 

"^X  "^  "iJ  "i 

u  S.S.t; 

5  «  rt  ON 

>■    C  O     K      - 

'n  ^  3" •— 

M  03  >^  "gS 
3  fc^^^ 
—  —  3  C3  03 
^  5  0!  -3  *j 
S>  S  !».■"  3 
b£.2    s""^ 


R  S,  °  oi    . 

2  S  •  ids'1* 

"s:--°  is  -r  = 

3    —    3  —  ^ 

03.2    *  *Z£ 
°  n  to   s»T3 
g"?  «  a"  c 

•-"3        -^  - 

||:    S£3 

^   3.  3-e   03   M 


OO    43    00  J3     03  *.- 

os  >-  os  t»j:  3 

£  -*-•        o        to 
°HO  £    .  g 

—  —  •—  — ;      -  43    — 
os  o'^Ji     ~{-i   31 

S.o< 


T3 


.00  J3, 


3«  - 

—  =*  "5. 1  g  ■«  <-  ~- 
°  S  S'SH.°p 

■a!  o      .-  a«x>  t.<* 

B— :  t.  c-  co  03  cj 
03      -&Q      .  *>   43 
wJ-.3>J._t'43CQ 


43. 


.3   3 
Mm 


(B  ~    O    —     ^>  ^ 

3  «o^i=<:- 
lis  S-  T.ag  g- 

ja  ■_  -e  "_• «  ^  ^  ' 


.—  ~  -—  —  ^_r  3 

>g  J-   O  00  00  " 

i<-a  _  o  3C0 

«-a  3^  2!2  cO 
Sf  3  m  5  •--_-  43-^ 

>-—   GO  J^  its  c*3   t^  ^ 

'fc-  "3  "5  *—  -1"  j_T  3     ^; 
43^     5     fc^-M.S    1 

;•§ 

♦-  03 

-75  43  cs  c  ©  n  ej  ^, 
•=-5 1st  .2  •«(»={« 

S  03    >      -^?  3-3" 

Of-  =•§  =?.«  43 
~     2cc 7.^;  c- 

^  =  £^§=-2S 

«'3    fe-2       .«>    43    cj 

o   u  -3  CO  >s  -r-3  43 

t— ^3    03»^3^   n, 
■  t-ZH^   43.2 

Q  »  a. :   -g  e <S£ 

>-3    43    <£  -^    SSTS3 

nj"E  -^  —  "vcso  -co 

'~'_0*i43cC«       " 

3  £  ■  " 


S?ft' 


^?  JS  t.   3 


s1-  §  f-:—^  E 


».^"3< 


rc 


oj  «  5.2  «^52 
3  g  "-frj"  "-2 


ti  - 


"^■3:5.2  00  —  <£  g 
3^2  5  "'5~co 


ri'"3&§'3  s^« 

5  43  m  2  »  -*?  4.  5 

Sj3  3.-2  Bf—    =J-3    O 

-*^  3  03    03    43  t. 

OJ       .  3    a  4)    3  "V    >.-Q 

*3  —  3   "  1..    a   43  -or,  -^ 

So.    M 

»  a  JS 
o 


.—  03  c,  O  CJ 

S  5  >-i  a 


:o  5 


o- 

"§-^0 


■X,     W—     =  w     -S    CD 

•s  £-°  s£  oj  §►, 

m  c    -o    .  2^2  fc  o 

ggi^4s2'cg 

n  >  tS  ^33  «  »3 


S    ^S 


=  tr  — —  eU  -  o  >^o 


as-g—  3  cj 

S  43  a  2  c  &n  i  ■»  °. 

o  St  m  t-  3      — .  > M 
3  St-'"-  =  S  o.r« 

Oj)    „B-  £     03     43  — 

c  s  -s  00  »j  43  -~  rj  a— 


-  43 

O      -   43 

t--3X 

0 


03*-     —     003^3— ^t3w  — 

S'g    g^."^    S     =    43     °    S3 

=  -33.2-=   S  CS   £.3- 


be 


-  2^^  =  '<t3-= 

-—  _3  TL     _    3.  43    ffi 


POV-     "    iC  ^    3 

«>  "S  -g  p  2  3 

03    C£_03  ^o"*" 


C  ^    k-.—    — 


3  3.  0:  03: 
3K  -3 

— 


UD.0~< 


Q  !s'en.=  1-   c3   2 

3  S  03  "fr-12-^ 
S.P.2  <-to 


SCCM^ =3~3l 


S  -S  >S  P  cS 


_      03   »—   W  V—  *«      m 

00     00  43    43    43 

^      ^  ^    —    — 

—  ~  OOO 

3    3  3    3    3 


- 

a-S   „,»"    =!_  —   3"0«:>   _ 
t-3-*tooc3  =   cjOC3 

—  ■—    =    "  J3_5    43CM    •> 
^-  _3  f^«— 


— 'LO- 


00    — •  k-  —    3    — 


cj    43    43    43 
J>>^     3     3    43    41     43 

Bh  2;  C,  d  CO  r/:  .CO 


aS^3^2^-gj1 

ill^lslfPi 

—  cj   2   3   a        03   3   3   cj'C 

S5h  I  §1°  a£.2  - 

x.  5  oO  P  S 


108 


DIVISION    OK    WATER    RESOURCES 


1 


2 

O 

i— i 

T> 

co 

« 

c 

W 

■  — 

> 

e 

»— i 

o 

u 

Q 

1 

« 

> 

w 

i— i 

J 

« 

< 

o 

s 

U 

< 


S£ 

!§ 

jS 

•- 

1 

:    S2  : 

5 

•O          OI 

o>      © 

cv 
G 

cm' 

» 

CM         Op      J 

-  — 

s 

*" 

u  - 

*i 

13 

fa 

c3^ooiftNi«®o>»      co  to  oo      po^oaow 

*^MW-«W        NN               0000        00Nl«f  Wf* 

©        ©OI—         -ST©        <M0C»O-*-        CMiO 

r-       Rom       -  co       oiv*-       ©       —? 
»o  ue>  1^.      •—  —                     »S       -i- 

c 
6 

•                        ? 

O 

-   5" 

b*S 

i-                             cm      oo      ©      no           o 

cj.£~ 

•^«6o>o»nu:n*n       *o  ©  ©'       go  co  oo       "-to-**       oo       to  ©  C*       wc       r  -  i  -  ~  ~       oo  — 

OO  r-  »J5  CO  CO  «-- '  ©  «  <N  CN         —  ©CO         cm  co  oo         tT«          -*»          ~-  ©  —         ("O          — •  CI  —  f 

—     W5   .— 

£  i 

■ 

o  •— •       .— •  —  —  cm       •—                •-"                «  "-p            ©  ---r       ■"**       *-»■  ao »«       ""_"■       "- 1            —       "". 

H5< 

— 

OS 

t^-  ©            — "ic*                                                           co            —  ©"                 r^       ~-       to                            ooo 
—                                                                 —                  CM                                                                       «*       *r 

fa 

!<N 

; 

5 

■CO 

•CM 

!  :     :s 

'       co 

— 

~ 

•  oo 

^i 

p 
O 

:    cm' 

fa 

j 

•— • 

i>*     •»    ! 

0            I 

©  »o  — "  cm  © 

•  CO       0      • 

OiOi             i*N 

-"»•      <  CO        CM  »0 

r^.     100       co 

*s  s 

iCM«»-»C 

CM—             iOCM 

6 

t-CM               t*- 

00             •  — Oi 

10     <■—       »c 

rt        -r 

p. 

00* 

* 

n 

©                                  w       co     I© 

h- 

[ 

CV 

as 

-—  o  —  h*.  im  r-  oo ic  cm •--*      ©'     >t^ 

r^i  -r         icocm 

CMCO             •  Si  -V 

l-TO          ©©         COO       '  *ft          CO 

©  oo  ©       00—       ■^«  ----     ■©       CJ 

J: 

3 

co  cm  ■—  — ■  co  t  -  ^r       cm                    « 

<b 

i  -  re              — -  i  -                                        i 

CM_            1  CO  CM_ 

■  e         71          ~                                ■  CM         © 

c 

a 
a 

«! 

—  —          CI 

co         ;      r^ 

-h                                  ;t^     © 
.           eo 

■ 

■ 

I--                                        ©        ©      •  ©        »-*  CO               00 

J*( 

OJOliO^!ONC0t*N^«         -~(       •  CO         tO  O0  ©         ©  —.  «-J         ©         OKJN         COCO         ©  t*-  ©  -"-I'         00 
l>.  CM  —  CO  CM  — ■  IO  CM  CM                         »CM         «WOi         CM  CO  O0        00        CO -tr  ©         — —         ©  — ■         ©         CO 

jr- ©           »o  io                                t                    cm           ^r  »o      cm      © -* ---r      cm                        ■*»      »r 

*3 

3 

B 

•—  •-"               CM                                                                              CO                     ©                     —-                     —                                  t-»        CM 

CO 

oo 

to    1 

t^-O               CM 

O 

■VCN^W^^O 

0     1      CI     1 

coobeo       ^i  CO  u>        00        oar~r^        ON        CM 

1^       eoc^ 

a 

— 

o  cm      *r  cfs  io  i^- 

0    <             > 

^■*rt~      ^-Oi«-H      co      r^to-^«      duo      0 

CM         CO  — 

o 

3 

I--  lO                 -V  iO 

CO               ■^•^-^^         UOCO-^i         CM               — 

■*■.        "". 

""^ 

—z 

l-J  «                CM*  — 

co                 to"                ^                — 

00        CO 
CO 

CO 

>. 

HO^MiOOf 

U3U3        CO  CO 

ICO            lO'ft         l^»        f  OlO         CO  — 

■  to          •  r- ^*i       ^h       ^«  0  ^^       0  — 
.r-.          «coo                to  CM  CM       C* 

•^         CO  — 
u?         ^ 

« 

^«D         MOtC. 

-«—          to 

•r 

p"ip1          "^.'^ 

<■« 

ph  -^*          ci  — " 

g 
,0 

;  cm*  =    ;     uo"  =      a  »■!         s         c 

'     .2    '         .2     .2             .2         .2 

o>"     06" 

CM 

'3 

1      *5 

CO 

00                   a             cs 

lib           1 

libit 

fa                lib                it. 

1      1    V  CM      • 

1      1   0J      ,      1          V          CO            1      1   CO 

CO 

_^ 

.    I  >    .    1 

I    1  >    .    1      >      >        I    1  > 

> 

fa 

1- 

:  t1©"  : 

;  !"9  :  ig^s^s  :  1^2 

•3 

—   s 

— 
•4J 

CO 

<o 

:  :  0     : 
i  :z     : 

!  ;o   ;   i"5.  0     0  "•*   ;  :  on 

0 
X. 

r-'      cm 

Qt)VOiNOONCNNO«OWtQ0        -MO^fXaO^O^f  SOWON®«0»N        CNW 

2.H 

g 

_:, n —             —             __,»$             —  ,o  —  n  ci  c-i  m  re  —  ri  —  —  —  —       -r       -r  — 

i    i    i    t    i    i    i    i    i        i    i    i    i    i    i    i    i    i    i    i    i    r   i    i    •    ■    ■    i    *    ■        |    i 

i-s 

o                ^ojfi                                                                                         «o           oo                -^* 

a. 

2         t^                                             2      2        3! 

x  3 

o 

-O 

oo>oi--NCNoetNcc>at>.o>cNN      ^roocoooco  — 

cc  j  1-3  a  j  ij  oi  be:  jjssj  aJaias     ^^ 

U0  M0          U0                                          Ift 

"S   e 

tNtNCNMfT'rUiiOiOeOcONN         Cft  Cfc  O  —  CM  CO  CO  l~*  O0  —  —  "3  CO  CO  CO  ©5  3»  ©  CM  CM  CO         CO  ^ 

-   - 

• 

> 

cocococococococococoeocococo       cocoTr^f-«r'^*'v^,^*"*o»o»o»c»o»Cir»*ceococx.co       coco 

j: 

!    i 

J 

*•> 
C 

;    ; 

1 
1 

^    1 

^j    CO 

T3 

CJ 

B 

e3 

^~.  CO 

-c 

a 

Cv 

,    E 

1 

—  c 

fa 
en 
fa 

s 

I 
c 

1 

3 

-o 
c 
I 

M 

- 

V 

SQ 

V 

s 

3 

€ 

6 

"3  £ 

1- 
- 

j 

- 

E 

- 

- 
> 

; 

d 

— :' 

,  = 

•    0) 

i'i 

je 

1  d 

^  *- 

-■  > 

5:5 

s 
- 

- 

- 

_ 

- 

i 

> 
- 

§ 

G 

■_ 

_ 

is  i »  i 

!J  IT  : 

■3  : 

•<  :-:«; 

1' — -.—  0  b 

— '  £  w  c  ! 

—  c.°,  E  2^ 

—  I:  ^-.    ^  ~    5 

e 

1 

d 

k 

a 

&  • 

1* 

So 

CO 

fcos 

sf 

.CO 

os-'^ 

g  .Q 
E2    ■ 

—  —  .J 

I  -: 
>     "? 

■=34 

efl   «   0 

';:-:'  5 

3  *- 

?i  = 

C  —    a; 

o»  a 

'_  X  S 

i 

-0 

B 
03 

'5 

M 

0 

— 

d 

c 

fa 

•3- 
p 

II 

3rr 

B 
J" 

- 
1  - 

-r 

h 

T 

— ■ 
■ 

i 

C 
■ 
1 

3 

£ 

a 

c 

— 
0 

EC 

— i 

-a 
a 
3 
0 

2 

"3 
-0 

B 

OO 

© 

ca 

(5 

s 

Ie 

Boa 
"g'-i 

SO 

— 

B 
CO 

:bq 

—  k. 

—  i. 

U 

-£ 

<Z 

5-5 

III 

.  1 

«  p 

-:b5— ; 

5- 

E  | 

-'  E 

—  " 

B 

B 

fa 

V 

.5 

'Z 

00 

© 

-si 

si 

g° 

eg  K 

B    « 

J  E 

BSH 

c 

- 
= 

c 
_^; 

N 
X 

a 

P5 

B-O 
C   B 

CO   * 

co  "a> 
■  E"« 

r=.2 

SS"-  c 

00    c    L, 

ScSj 

^  •-  c 

£."*— 

■Jo's  « 
Q-gl 

C        eg 
-    -    = 
Cfl    0i   = 

I! 

BCco 

•_ 
B 

i 

55 

1 

- 
a 

r. 
£ 

water  supervisor's  report,  1924-1928 


109 


1  :  :£  i   I 


£~S~o«ra  ~ 


coco      o 

co  — t       Ci 

o 


3 


O  i 


h-  co  ess  co  »/5  «^  ~-  r^- 
~*  —  r^  e«  —  oo  co  — 
r- «  cs       -^       cc  ~  so  os 


co  oo  co  *o  o  go       0O>ON       -h 
es  go  *o  co  co  —«      oc^^      r>- 

C*  OS  -*  CO  CTC  ~*        OCXM^H        »ft 


.  r-     . 

o 

GO 

■^■00  00 

oa 

to  © 

t» 

-n<     r 

(<■ 

a 

Cl         CO 

oo 

1-.-»r 

oa 

to  00      • 

Oi 

cc 

CO 

cn 

-* 

I 


w 


CO  i— 

co  o 

S         £ 


co  oo  co  o 

»C  COO  CO 


o 


c 
eg 


■^  o  ^^      -<i<       cooicoo 

CO  "—  O         ©         CM  CO  *0  CM 

—       ^-  co^h  CO 


OCOO'l'COS 


OONNO 


oo      «-<  *n 


flO 

3 


■s 


—  —  r. 

«  j  oi  a;  j  h3  .j  p$  J  ^ 

0«C1 

<*  lO  ITS 

-     -     ^ 

—    —    —    ~    ~    —   i  - 

o  —  -^co-^^i^-oocnoi 

CO© 
0O  00  00 

2  ■ 


a 
.8 


.Sag 

CO    _     J    aP* 

hOQh 
I 


o  o 

ZZ 


o  o 


X     QQ 

g  s 


2S 

u  ea 

v 

"I 

=    C3 

«  e 


'3pq 
■s  .3.2 

2    4)    U 


.Sja  _ 

g  a  »i  «£ 
5,3.?  Alls 

CO  a  h^iC  — 

-'  2p=  o      « 


co   C 

QJ  ^ 

J=        - 

¥ 

—  ■*-' 
-.   "   3   «    -3 


.2  "3  Sfe 
>  2  o 


Sco 
§■2 

«  g 

•CJ3 

n  « 
"I 

'S  c 

a  9 

5§ 


> 


S    S         t-=^ 


:s 


.—  t» 


JJ 


SW  fc33>_ 
cKS-;accodS    o&: 


™  J- co  S  to 

*-N>5  c  a  ~ 

n3=l 

« -^  -~  5  £:  _ 

^  -^  -^  "J^  T3     — 

5  a  ll.|J 

!2<(/i<^z 


-*J 

a 

o 

*- 

?3 

P-. 

&> 

*«  ^J 

M 

"O    c 

4> 

.2    C3 

J3 
H 

-C'  o 

hJ 

es-o 

^^ 

-o.S 

f- 

=  E-> 

a]  ^3 

~    CJ 

^     "OS 

35     -^^ 

«>      g™ 

a>.2 

"S        SO 


£« 

ee  ^ 
Mil 
ved. 
anc 

2.S 

•40 

05  o>  b- 

g5 

^^  «>  C  3 
=0  S  — 

»*-.    CJ 

plan 

ich. 

:een 

this 

"Si 

-      ~     X     - 
O""1  JS    >- 

.S-3 
t  3 

>  »-  t  S  cj  ~ 

■  v.t  3  6f« 

^—  c.  a« 

3;     .  £  • 

co  5  =  is  — 

."--3  —  "O   d 


CO 

o 


— 
O 


na    = 


p. 


a 

3. 


oo 

O      .    - 

J="»  — 

°  ??». 

«  g  a 

_-S  «= 

o  3  — 

mco  = 
c     .a 

o'2.~z- 

O    CO     « 

00  "3  "£ 

CI-?!* 
•^  2 

S  i  C 

_o  S  a 

■■aSa 


v.S        oo 


■8 

a 


2S  a 


oo  ~u 


■-5  —  -3  "a  i; 


_    »    o    =_ 

a  £  "£ — a 
:  M  5S  oo  "- 

■'"-  »"=^  g 


».  s 
o  v 

d  e 
3>    ' 
s° 

o  >.  S 
5-5 -tl 

CO  «  O 
K  OS'S 
6£  ■-    = 

w.Ss  s 

c r  ^ 

Sao 

CO 


o 
O 


r3  <y d 

^  m  o  £ 

cosass 


bo 


-     C     C 


oj"0  E  t  ^ 


a>   >,JJ   —   oo  ti  " 

:rc  "e  ^  a  i_  S 


—       *-  -r  *- 


ac      "!r 


^ 


CD   "^     -.   -^ 


^-c-2  o-tr  =-_ 

_  t>  Cj  -  Z 
•* -  -•  cj  -—  oj  Cj  -  —  —  ■*- 
r-  ^  1C  —  A  ■/.  —  —  —  t- 


Ill) 


DIVISION    OK    WATER    KKS<H'K<  I  > 


oo 

eg 

o» 

1 

GO 

2 

O 

i— i 

T> 

co 

3 
C 

*j 

> 

C 

HH 

o 
U 

Q 

I 

« 

> 

W 

HH 

iJ 

« 

< 

o 

H 

w 

S 

< 

« 

o 

< 

00 

- 


2 


c 


i  I 


r-      cs  c*      o>  t  o  C  *o      «  ©  »o 

— t         -^  —         CO0O  CO  —• 


too 
CO  -> 


1-t      ^  o» 


go>  o      «— « as  os 
co©  <*•  ~h 


O  OS       W5  OO  iO  CO  00 
>oco      <0  COCO  ~- 
O^*      CJ  00  —  -* 


t-*  co       -n 

SO       r*- 
^»      o> 


—      -4* 


§ 

CI 


23? 


—  te  ■-  r  BC 

o  r-  CC  — * 

CO*-. 


OS  CO  00  OS 


—  eo  —  OS 

c?  -o  cc  oo 


a 


C    "1    3 

3-  - 


— — 


is 


■a  to 
o  o 


o 


■8-8    - 

>  >  a 
o  o  5 

a  =  r. 


dao 
a.&,2 


i    0>    0J 

Its  -5 
;  o  o 

■  22 


o  o 


jTOTO 

!  o  o 
IZ.S5 


-•* 


c*  -* 


co««5000<^^tx;r^c^«^c>icooor*u^^oc^coooci^r^oooor^oco«oooc<»oeoo--'csao      I*- 

co »coco«ocO(dt^r^t^odooo*-osoic 
ooooaoooaoobooocoooooooooococ 


■« 


Oft, 


c,   i    t 

III 

till 


SSS.Si 


£ 


-^ 


v  « 


too 


c  i  fi  «  ii^^ 


■  -. 

-- 
0QS3- 

»"»»t5  * 


.   Q 

H0S 


^6 

P 


«o 


.  o 

■"IB 


—  — 

ft.  a. 


as  la  E  fe    isiSr 


xS'p.cS 


*  2  is  -=  -*  fe 


llUJjyi* 


TO«5    =    u 

=  >>-o 


<G    •      3bJ    •    I      B      o  B  .  0^-=  ^J5 


i*    ;5 


water  supervisor's  REPORT,  1924-1928 


111 


c -          1     1 

-T-   1^- 

•       •r-'OO     ■     t 

-*  OS 

K   OS      i      ■ 

03  lO 

--ci 

rC     J     ] 

SB 

WNOOWM 

OO        C'CNOiiU 

OCX)  "I 

-r  »o 

CO  »o        "   CO  l©  ■**« 

— -         iC  •— « 

cor-<- 
cT 

1—1 

-—  »*  CO  i-» 

CO 

i-h  CD 

OHiN 

ooo       oo»o  CO^f 

OD  QC  OC 

co  -n 

-*OOhO 

CI  CM 

OOO* 

••©  CI  »— '  CO 

" 

—«CO 

CO  -h 

CI  "■**•■  — 

50  Cr 

!c© 

;  i 

O      ■ 

O      t 

iO 

CO       <       iCM 

O       i       i  CM 

CI      i 

CO      ' 

•  ■^ 

(MO 

'O 

i  <M 

■*j<  osr-  co 

ic 

CO  CO  "■©  CM 

CO 

cT 

coi© 

f-H 

-<*    • 

CI 

CI  o 

o^o 

lOCOiOO 

QO  OS 

MOOiO 

cm    » 

WW 

CO  CI 

OOOO  — i 

i© 

r—  ci 

rr*- 

O  CO-- 

H'^O 

OC 

I©  •—  CO  CO 

ooo 

oo 

o  -rr  ex 

CO 

CO  c 

CO  CM  "^  lO 

c^  o\ 
r>^"co 

oo  --^ci 

O 

»T5  t- 

>-o 

OS  CM 

moo 

CO  •"*  to  o 

lO  i- < 

oa 

oo 

CM  CO 

OO  cOt-  GO 

IQH 

•■"»  CO 

OS_*f>- d 

loo 

COI-~ 

ooco 

io  ■■— <  co*-< 

^f  CO 

DO 

lO  — < 

lONOON 

CO  CO 

t-  OO  CI 

b  s 

> 

a  COOO               B   B 

O    O 

o      — <            o  o 

a 

00    CO 

GO                                    CO    CO 

t-  t-     1     1 

r-                1        <-  t- 

-    a      i      , 

O                     i           I'D    CD 

>   r>      .      . 

>              i       r>  > 

-5-5   |   I 

CM  CO 

<t-3 

;=;  i©  ci     iic^:^; 

™  CO  OO       i         ^  ™ 

o  o    ;   ; 

CO  oo 

:-. 

o*t°l    !       o  o 

!?Z    !    i 

^", 

Ph 

z«^   ;    2;^; 

It 
3 
O 

_3 
"3 

O 

<u 

O 
CO 


a» 


> 
.£  = 


©is 

O    00 

s-f  1 
z2i 


Q 

e. 


§"5  d 
O  «o 

O    3   0J 

■  a  J 

a  5'-' 

3    c  — . 

ft,<w 


is 

d 


as; 


(3  _ 


=5  cj     ! 
«  5_d 


w. 


X 


S  c  a  "3 
■Sea  J 
wqs  a 

T3 


-  - 

fa. 


Soto 


S 

s 

B) 

Ih 
O 

CO  o 

S.     '& 

E  ™  o 
Kb00 
o  &"§ 

t>  *-  — 


oo 


B 


_2 
5, 

S 

bcr"~ 
§  Sj-o 


I 
a 


o 


da 

^.  >> 

.►J  .3 

^ioo2 

d°°  8 

~"^  oo 

5  ©  u 

[_,     "^     w 

cc-sio 
«^  § 

_.    m     CS 

Pi    OO— - 

■'■     Vi  — 

a  o  o 

jO> 


I 

I 


.3 

Q 


c 

> 

CD 

Q 
i 

c 
o 


Q. 
In        C 

J3        O 

*  s? 

a  ^-  — 

||| 

o  «<; 

^  o     . 

£  cs 
t  S.s 

bos 

vS  a  a 
Q  a  m 

•JStS 

^  o   ■ 

«    tL     C 

Mi  a 

—  ^  u- 

£*»  o 
x  "  a 
•<  §T3. 

a  05 
o  -^ 

3  =•■& 

-3-3 
"3-S  ° 
<§^ 

.■at 

^  *■  „ 

h  a™ 

<1<  O'- 
-W    t.T3 

is  s8 


«|o  S5.S? 

^~  o  a  i-  ° 
v  ftPD 


!    O    00 


^115 


L.     ^     rf 

g_.S  a  o  o  S°>  «g-2-  M  £  c 
»    -  S  o  u  _,  g 

1  1  S'c§Jg 


3 


pt, 


OS 


3 


2 

3       J3 

^      a 

-S    'i 

.S      "3 
.2     3 


co       co 


cu  'C 

00  cu 

^=  .0 

co  c™< 
JO 

*->  Qi 

O  o 


o 

1 

"3. 
a. 

3 


a 

OS 


Q 

3 


.  03 


FQ< 


-^  0  a 

P   "   O^i   t,   1.    8      »W 

CClOE-'CoeHfiOO< 


S  si 


5cS  s  i  2  s.ii-'S  s  sc  s  s  g 

c  ^".2  rt  rtJo-L>  w  *  rt  a*n  a>  ^'C- 

O-^O   >  — .  o   B   rf   S"?OOW   bfiQ  — , 

rp    CJ    ff)'—    0J    _    V    CJ    o    cj  *^3    i;     J? 


.    03 


^1*       CI  "■*".        !— 


o 

8-S 


a 

I 


Sags 

03oO 
?  — •§  u 
cj  -»j  oj   0J 

«-.  a  »,-a 
o.  a  a. 


1 


> 

J3 

OS 

Cj 

M 

a 

eu 

s 

S 

rC 

0 

J= 

C: 

J3CJ 

ts 

■ 

eu 

fl 

0 

re 

3 

- 

Its 

CJ 

o> 

«- 

0 

a 

* 

CO 

ft 

c 

0 

B 

tt 

B 

s 

CO 

jq 

s 

H 

Q  g 


°a 

a  £ 

:59 


9  li 


tO   0   03 

,    _.  ^3 
=    O 

a  SO 

03    3     1 
ft,    •-    O 

.  -a  — ■ 

Q-3   g 

•  o  a 

1— 1  *o-r 

o   «Ch 

—  E    3 
O   9"3 

1    o,  o 
a  o--j 

-  1-   - 

_    - 

—  -       Z; 

1*8:9 


o       >■  "C 


^    TTJ  CM     CO     _.      .. 


S  t  s.a  a  s:a  8  e  S.S  s  as  §  g.; 

B 
© 


2-2  *     -§ 


IS  hM  •   *-  CM  CO 

igJ.EJ3 

.      3  r>    "0  ■*-> 

lm.StSi£° 
"8 


-C    =.-3-2 

—  S—  2 

.;2,5j;« 


v-i.z:  03 —  t- 

SfeJ-jfl 

"  •-.   1—   o    "-1  v  TI 

•  co  0  o  a>  -g  j3  3 
-  fl  3  3  *^j 


11L> 


DIVISION    OK    WATER    RESOURl  EH 


T3 

4) 

s 
c 

C 

o 
O 

H 

PQ 
< 


oo 


O 

« 
> 


W 
> 

o 

H 
2 

W 

2 

< 

GO 


O 


a!  £ 


J5 


Jl 


■7. 


3 


s 


'TO 


>    S  7i  ci  re 


co  to  oa  O       c£>  r~ 


COCO 


•  —  NN- 


MOOM 


—  —  — .  —  o 


CC  —" 


:  o  o 


»  v  v  v 
>  >  >  > 

o  o  o  o 
Z/.ZZ 


> 
o 
S 


■Ou, 


"■it 

JS.S  5 

g   «n    3 

•^  «  c 


c 


s 


MiOOOOUCOlO 


Jc*?c^u3aoaos©oooo-<j*©'*r 


*oi"*rt!D(D<ocoTicx^«{t:(Cto  -^r 


ION«OOOC4!S 


04      KKKCKKKBJKKKpJKKKj^J^WJ^JJjaCJ 

00        ^-OOr-— a0»-eNCS»Oe0»O»C<O~  NN^-iOOOtD^' 


.  _  —  —  _  _-  „  _______  „„  __„„„„„  N  CI  M  CI  N 


8 


I 

CD 

■  -2  =  -" 


S    od 

K 

.  c 

la 

«  z 

t    3    C 


■  =  _;  fc'SSjg  ■  £* 


.a 

c 


00    00    U9    00  ^ 

- 

o  o  w  Cv  — 
C  O  C  Hjg 


pg 


o 


s 


sSSS 


-  = 


-~  o  c  c  c -J- —  -J^  ■-"  ■*• -'■'.r  ^3  £3  .z  _v  *- 
I  E  1  I      S  <<      -^  "^x    • 

•i  1 1  §  eo54ti:3;KwW^s=wwCL;K  I 


H  = 

—   o 

g-c 

CO- 


o  c  c 
i:  3  3 


water  supervisor's  REPORT,   1924-1928 


113 


00^«0  0>OCTiMOO 

e*  10      oo  <&  t—  o>  *o  cq 

»0  «D  C$  —         - 


*-•  w      t-~      oo  •-*  co  O 


f  O^iNOCCtDiC   >» 

I        I        I        I        I        I        I        I    •£ 

I  "  "1^  "  ^  ^  ^  rt 

o 


lOOOCliOOiOOO 


f-a 

^5 


Is 


,  B, 

.     g3     C   CD 

<*3   i>-p. 


5  C 


-  J  **  zz 

ft— Q.2 


9—6 


a 
o 

■  ~  £ 

"J  £  S 

sis 

~=§  o 
O.SO 

l&ig 

a  c  aj 

8336 


a 


dO 


am 
"3  £53 

•n  u  ai 

<a  o  a 


ft  *3 

a  e-a 

5Jg 


q  ° 


_     — 
©   o 


ftco 

o  o 

I-  ■** 

"38 

OS- 
'S-c 


o 

a;  £; 
Sec 


J"? 


e 

■    03 
32 


S5 


O    c3 
-fcj   en 

IS 


^3 

.5  » 
.2.-3 


2-a 

.5  «  co 

•  £.2 

go  a 

g  b  „  s  g,  o  .-g 

-D    03   C    S.Sf-C-O 

>-  o  B      <=>  3  « 
"el  g  "o  _>>.>>  d  rt 

P,  O   L   <■   ^    O-- 

wi.—  t:  cj  «      »- 

cj  —  Ph  a  a  a  -* 
g-a—  o  o  p  _ 


o3     -S^  t* 


a  & 

—     - 

s 


o; 


3°°.      3  •« 

■SS«ss 


<a  °^  .. 

•2  I  -2  oS 


ico* 


■S  2  ^«  a 

a  cs  p^h  o 

ri   n   U     -■*-» 

I  g  "»  oo  § 
a.  a    ^^h 

.2°i?«ft 

C3  ■*-»  Qj  -H\t-H 


a 
o 

•—    03 

■^  a 
a*  Q 
cc  P 
(M'S 

a~d 

A      , 

°^ 

i    T3 

O  -f 
*-    « 

|| 

O     CO 

a« 

o  « 
W    _ 

t-     CD 

-_      r_ 

«"2 

iO  c 

oo-— 

«*s  • 

a  <u  g 

s  «  p. 

»  o 

O  tl. 


^.2«T3« 


•*-    f5   C 


c  be  i 


03 'O    U) 

Sat; 

J2    03S 

a  *"£ 

--»    W 


V 


ffi 


PH"03         =3 


S-5  a" 


03  a  a  ^ 


.2  —  2'3  co 

Ol     03  SO    p,Q 
■g    giO    03^ 

'Eg  sj-3  £ 

QaSig-g 


—      -  -    ~       -  b« 


S  —  "*  o  £• 
Sri50     ft 

*i^'-'    03_ 

S^=a° 

i  a<:9  a  u.y  So 

go..  a^3'£i32 


—     'XX' 

"^  is  ~ 

P   O  •** 

O  "_     CQ 


r  03.2 

K    O    CO 

rt   c   <L> 


— -  —    — 


QQ^ 


cona 


£.2.2-5.5 
•a      Si  — «»  w      a  >  C 


s 


CO   <UT3 


3o 


a 

S    4) 


1 


o 

^T3c 


O 


V 


a 

03 


CU    V 

a  •- 

o  c 


•  a  o^.Sfe^  «  a  S 
0-cg  S^  g-3  Sc 

—  goo  &■£  rt«^  g'B'B  » 
ocit  So  «  a       g  g.- 


a 

03 


"S-o    a 


•  a       co 


&    03 

-^  S3 

a  a.     | 

_C3    o        ' 

a.  o 
co  a 

03  a 

<-  s- 

a  a     rT  ^^ 

o  O.OJ       fh 
°  co<M 
aa2a.-u 

M   d    §    gW 

-    B'C    D       • 

_>?-J  &  •-  W 
co  f  a 


03 

."a. 

a>-S 


3JT3 

cj  ^  oa 


S-O 


r1"  *-t^       a 


5 

CO 

— 

a 

Q 


03 

53 


9 


3o 
o5 


2      -S  aT     13 


<a 

is 


— 

a 
o 


a  a 


If 


OS 

a.S 

T3  — 

go 

5  « 


i   co 

S   03 

t3  « 

O;  co 
■°<*> 
CO  CM 

—  2 
a  rt 
a  a) 
03  ja 


ja  a 


OJ 

-a 

a 

o 


a 
O 


3 
O 


•a 
o 
a 
op 


a 
ta 

v 
-o 

03 

> 

*e3 


3^  03 


£  a 
■a  a 

—    03 

-a-fi 

s  » 


a  a, 

ft  a 

a  m 

-  tii 

a. 5 
2-2 

«^ 

03   « 
CO   C 

;  «'" 
:-a  ^ 


a 
'a 
'3 

a 


£ 


a 
43 


m 


3  -a  ^ 


Q  ■ 

•a  * 

a  p 


00    i    i_    '-^-D 

a  |;.2.2o  o 
•2  SjjaS0--0. 

OB1"  J3    O  3 


:ol 


08' 


*>  «  h  o^ToJ 

«»« ™g  a 

3  >-.2  »o'C 

O  Jj-BJ^t 

-a  a-co""  — ' 

^  i  a  5  °  £ 
>,2i  coO^3 


I  o] 

:|co 


►^E=1  g  £  o-.2s 


O    CO 


»J.a 


^  m.£K  a       a~ 
o<Q„--2       a^a 


■H  b  2  5-    .  eg 
«  »  i-oO  g  t 

2  »-  2  c      ^  n  ^ 

•  2  2  °  *>>      >~ 
fe£3-o3.1'5  2  2 

a-^^t-^Ca 
i3  ■&■=•=  Q~  °-£ 

■»  £  E  a  *  a  Jj 


.2s: 
-a  *^ 

S.giiS     03 

5.2^^.-0 

o.C  o  o.2_c_a  5 

ZQZZjhhfcfeJfeJ"; 


§   c   a   03^   on 

O    CO    «    CO     CJ  .— 

S«^  5r-     - 

i.32o3g2 

a  •-   "—   3  o)  : 
3.S.2   0<   a,   I 

.2  2  S.2§  3 
-a      -a  t«S; 


*  V  5 


'    Si  >>° 

53 


L 


water  supervisor's  keport,  1924-1928 


115 


cS 


a 
& 


E 

MS 

a 

a 
£ 

Oh 


m 
v 

cS 


H 
-< 

J 
04 


116 


MUSION    OF    WATER    RESOURCES 


> 

P 

O 

2 


oo 

CM 

ON 


O 

H 
■<t- 

CM 

ON 


to 

2 
O 


W 
•J 
«  co 
<  K 
H  W 
> 


X 

o 

o 

K 

H 

< 
co 

o 
u 


3 

I 

CO 

co 

IS 

S 

s 

O      ^r 

■* 

»*r        uO 

s 

T     *"* 

u» 

M        ~S 

s 

-3                     JD              .O 

£ 

.o 

■ 

r                3d 

3 

3 

"3 

_,              "3              "3           o 

5              c              e          a 

8 

;- 

- 

c 

C 

B 

°°. 

OO 

3 

3 

B 

■5 

J 

-        o        o      o 

■a 

i 
■ 

O 

c 
—  o 

III 

o      5?               ■*<               co           eM 
a>      o               i-               c-i           i>- 

c» 

S 

<o      co               -r               co          co 

»o 

a>      — 
act 

•* 

H  > 

Col. 

CM 

CO 

'•£ 

<Og 

L. 

CO                   t-                   —             ci 

CO 

^« 

CO 

.8 

i-             ■*■             — •         c© 

CO 

3 

s 

i- 

o 

*« 

O 

O-r                  *-r                  or* 

S 

-    i 

■jj 

—         O                       OO                       OO                00 

00 

"a 

W3         C>1                       CI 

•-; 

CI       oo 

-r 

1 

* 

c>r 

M 

O        O                     CO                     '-O               CO 

CN 

'■O       o 
O        CO 

^- 

CD 

Oi         CM                       T                       1  -                00 

00 

i 

i 

iO         p-7 

1^ 
CO 

T         00_ 

00 

5 

< 

c 

'a 

o      o 

CD               to 

^- 

-r      n 

t— 

CM        CO 

lO               O 

O 

—      B 

CO 

.2 

>i 

o      ~ 

M 

CO 

"3 

"3 

co"       wm 

r^ 

,_7 

1 

<-> 

•^ 

>■ 

o      o 

00 

oo 

O       -cr 

Oi         — 

M 

ec 

5 

a 

iO        O 

•-= 

CO        C3 

c 

3 

CO        « 

i-^ 

o 

•-3 

s 

o      o 

o 

CM 

>> 

— >         CO 

■f 

C-l 

q      i^ 

!•- 

-r 

*-t 

co 

CO 

9 

_ 

o      o 

t^         CO 

s 

'C 

f         CO 

00 

1 

cm* 

CI 

-f         CO                     O                     CM               cc 

O         CO 

o 

CM         CM                     CM                     — 

CO           Cs» 

|« 

S  =• 

Ji       JL,                  ^1,                  _!,             ~" 

t-^           *i 

_i. 

,2 

■SB 

. 

§ 

■    3 

CO 

CO 

I™ 

—  w~ 

CM 

05 

ca  o 

^ 

s= 

is 

CM 

Cl 

c^ 

s 
o 

a 
J 

* 
• 

pj 

H 

H 

CO 

CO 

y 

to 

E-U. 
.  i_ 

o    - 

—   — 

CO 

r- 

o 

eg 

CO 

1 

aj 

35 

CO 

CO 

i 

or 
—  be   ; 

hL  : 

.   CO       ■ 

§5  : 

—    - 

j9^ 

W~Wfe 

_  c*  -^ 

>  -  ..     .    ^  -;.    :>  - 

J 

c 

-— •? 
*    - 

i-b:^    is2^    S  «g   J 

CO      CO            CO                 CO            CO 

-'            CO 

CO 

. 

■ 

(Xl 

c 

s 

:    — 

3 

C3 

c 
o 

J 

d 
o 

—> 

o 

u 

ft 

|     ||         X 

BJ 

C 

1- 

B 

00                                                "S 

U 

CO 

03        ' 

a 

S   jz-      s 

2     O  —          £ 
■5     T,-2          — 

m   — 

s 

OS 

»■ 

1 

CM       „ 

6 

Si 

C 

.2 

|0 

£ 

•9 

"3 

a  |q      a 

•a 

"c3 

#1 

I-  — 

3  3 

Q 

c 

a  6-2    a 

2 

G 

C    CJ 

C 

0.0       Je      5-S          fc-S 

C  CD                    & 

"3'S. 
s  -- 

9'E      9     UE          5-3         Q 

Si 

•^ 

O 

*-. 

o 

*; 

- 

o 

>i 

-< 

water  supervisor's  REPORT,  1924-1928 


m 


S 

§ 

cO_ 

CD 

9 

OS 

•»* 

OO 

j= 

_Q 

5 

3 

3 

p 

o 

9 

9 

§ 

c 

3 

■3 

o 

o 

3 

-tf« 

cm 

CM 

O 

t— 

oo 

to 

O 

OS 

o 

o 

t~ 

C35 

r>» 

CO 

CM 

o 
o 

1-( 

CM 

o 

CM 

CO 

co 

OS 

CD 

_, 

CM 

cc 

00 

!>. 

05 

CO 

00 

cm" 

r~ 

c4" 

t— 

CO 

U3 

to 

o 

CM 

CM 

CD 

r*. 

W5 

CO 

Oi 

»o 

co 

© 

CO 

CM 

m 

t^ 

»» 

CO 

•^ 

t^- 

oa 

■* 

CM 

CO 

CM 

CM 

t>. 

CD 

*<J< 

^J* 

oo 

CM 

>o 

cu 

»n 

lO 

OJ 

^5 

a 

CM 

■* 

00 

CM 

OO 

CJ 

O 

r— 

n 

■>1< 

t^ 

co 

CM 

CM 

OS 

u> 

"5 

CO 

-5< 

CM 

CJ 

CO 

oo 

o> 

00 

CM 

3 

o 

CM 

l?~ 

CO 

m 

CM 

-r 

o 

CM 

lO 

o 

OO 

CM 

■^ 

»— 1 

M 

3 
T3 

O 

CM 

CO 

h 

CO 

h- 

Oa 

CM 

£ 

CM 

05 

CO 

rt" 

cm" 

c 

C 

•a 

o 

3 

o 

O 

o 

GO 

Bo, 

"3 

h 

b 

T3 

b< 

CO 

CO 

CO 

CO 

> 

> 

-*^ 

>; 

CS 

^ 

>a 

■3 

o 

o 

a 

O 

fe! 

S3 

o 

Z 

CM 

CM 

CO 

o 

CO 

o 

eg 

CD 

CO 

** 

T-< 

CO 

CO 

CM 

CM 

•— < 

CO 

Z 

!z 

;z 

i     53 

!S5 

!|Z5 

:z 

co 

!to 

JCO 

'          CO 

!  o 

!  CO 

■  CO 

H 

!&* 

|H 

H          ;H 

i      ^ 

|H 

i^ 

JH 

CNJ 

JcM 

'CO 
|CM 

o»            'CO 

^H                 [CO 

'      o" 

1        CM 

|cM 

!cm 

>00 
'CM 

6 

I  CO 
1  co 

;cq 

*  co 

1  u 

'CO 

o          J  cj 

Ctf              '    0) 

m-  -Mi 

1        co 

!     ^ 

l   cj 
i  cj 

.CO 

■  ci 

i  ■"-■ 

1  d 

l    0) 

'CQ 

z"sz"J*^ 

o 
H 

J  I** 

a 

00 

C- 

w 

^W 

PS 

S      > 

ja 

«« 

iJtj 

s 

CQ 

co 

'/> 

CO              CQ 

«3 

co 

CO 

z 

.2    i         "S 

— *      ' 

J 

u     ' 

w     ' 

o 

rt     '<          '£ 

BS:      5 

*-"     i 

h 

1     i 

03        J 

m 

S 

o    ; 

CO    ►— i      ' 

-*-a 

6 

8  1        -J 

O    cj 

c 
.2 

6 

'Si 

O 

1'S 

'C_3 

O 

-a 
c 

"3 

—                     bfl 

"3 

-3 
C 

"c« 

Q 

P 

Q    1          £ 

L> 

s 

S 

CO     — 

a 

3 
SSI 

d 

■  — •         ■ i 

=q       y 

U                     «5 

M 

53B 

i-a 

Q 

s 

3 
NC 

d 

<i 

»-h 

2 

'Z 

< 

« 

s 

as 
CO 

-o 


el 
« 
_3 
O 

O 

I 

a 
a 

CD 

5 

-a 

a 

o 


TO 

U 

CJ 

o 

rt 

E 

> 

13 

m     .2 

a     -a 


o 


a 

3 

c 

In 

CO 


3 


^>   rt 


o  a      5 

<4-l      t«  3 


a  2 


11 


O.C3 


X3 

■a 


0, 


CO.- 

"tc?  CO 

§  21  . 

CO   co   3  <_ 

-3  e<3 


K 


O  t 


^3  ©  >. 

CM    Co 

.2  5 


CO    > 

H3  o 
rt    3 

a    .  a  § 
c  —  .2  co 

6   2-3.4 

x,§S-r 

I '2.1   - 
■a  co  J"  co 

a  S-  t  3 


1-e 


.  "3    co-3 

—  CO  a  So 

•3J  CO  > 

13    O    t-  — 

^x  co-a 


Oi_co 


rt 

I-  ■ 

•a 

li 

So- 


rt  co  rt 
.SfO—  co 

..s-si* 

rt  »<  s  « 

i  o  g  to  oa 

v.  ^_,    /.  — 

E-coE-.S 


3S°  S 

3  00-3"3 
<<m'  5- 

'    .ce  t. 

-=    CD    I—    CO 

01"  a 

o]  £  co 

..  >  S  o 

a^  gco 
fccojo 

>     >     QC     kt 

-3   CO   >  ■  — 

irco^3  u 

rt  r*^     .  co 

—  ^  t.  a 

3         *"   3 

.rt  0--e  « 

a—  c  co 

73    g    »    > 
Lf  —  i — ,    (S 

rt   rt   O   o 

a*  a  +*  u. 


118 


DIVISION    OF    WATER    RESOl   K<   I.- 


> 

W 

S3 
►J 
O 

2 


00 
tN 


o 

o 

3       ■<*■ 
C      «N 

c     ^ 
o 


vo 

W 

CQ 
< 


2 

O 

i— i 

CO 

« 
> 


o 

D 
O 
K 
H 

< 

O 
# 


3 

i 

5 

e 

9 
— 

o 

B 

1                   CN 

»« 

c 

S 

B 

i 

5 

a 

I 

E 

J2 

3 

"3 

E 

QB 

8 

E 

■5 

B 

1 

o 

c 

IO 

«o 

"*3 

1 

Q 

otal 

ril  to 
tober. 
c-fect 

co              ci                               ci 

o                  ci                                       -r 

12 

~ 

i 

•5 

s 

T               "-1                                 ""1 

ci               o~                                 co 

•>r 

5 

X 

oo" 

c—  >  —  w  r- 

^oj 

1- 

§ 

o 

CJ 

s 

ci 

*~ . 

— 

•a 

o 

cc" 

— 

^» 

<3 

CO                       3                                                   00 

s 

o 

CI 

CO 

I 

CO 
CM 

c. 

«iR               eo                                 o 

S» 

u 

CI 

•o 

SO 

. . 

Ol                     CO                                              CI 

i— 

1^. 

lO 

- 

CO 

(O 

OO                        ~                                                    W5 

o> 

o 

OS 

f 

3 

lO                     ~f                                               ti 

o 

T- 

t> 

9 

so 
3 

— " 

— " 

^ 

«. 

o 

O                     CO 

•^ 

00 

o 

C 

00 

Bt 

_>. 

W                     Cft 

00 

CO 

C-J 

^« 

•15                     V 

o 

M 

t-^ 

.5 

3 

*H 

CO 

l-S 

c 

© 

"ro 

of 

CO                     O 

00 

§ 

■* 

> 

GO 

•cr 

IN. 

-3 

O 

3 

C£<                          IC 

CM 

B 

CO 

Ji- 

^5 

c 

B 

o 

o 

pQ 

C 

*S 

*S 

l 

u 

O 

>> 

03 

■>.               a                g 
■ra                ST                  > 

>           i- 

i 

CI                   co                   — 

■a 

S 

CO 

s 

o 

o 

~* 

r= 

h 

=. 

< 

CO                  -f                  o                  »o 

<M 

CO 

CO             CO 

e 

i 

—                     CI                     CO                     - 

— ■• 

"              — 

JJl 

& 

— 

— 

9 

1 

■ 

D           • 

1-SE 

<<5   3    C 

c                                       to 

! 

z 
-1 

1 

c 

i 

I 

i  i 

■s. 

y. 

X 

Us 

■-= 

CO 

■- 

as 

2 

g 

a 
H 

t- 

t  - 

t- 

o 

E- 

00 

U5 

•j 

« 
• 

go 

CI 

d 

*&:  E 

f  2S   t- 

-** 

->.  — 

-    --    B 

OS* 

--^  E 

CO 

cc 

c* 

"*      4. 

if-2 

CN 

d 

£     :- 

CI 

h 
if 

Z 

J 

c 

■    ? 

Cl" 

§e,j 

d 

«oc:c 

« 
o 

te3H,3-§3tesb; 

3  "         -.  - 

- 

oo             SB             -/.              /- 

CO 

S 

•?.        s. 

|K 

a 

c 
-  o 

.2 

l! 

«  ;     a 

"5i 

u 

3   ;       'E 

S  :       S 

- 

CD 

t- 

s 

«   •       — 
1   :        1 

a  cc 

0 

-3 

o' 

(J 

rt 

.s-a      a 

e.s       it 

ij         £■=         S'| 

- 

• 

s 
E 

1    1 

PR 

-^ 

— 

X 

H 

WATER   SUPERVISOR'S    REPORT,    1924-1928 


119 


3 


XI 

a 


to  »-• 


•-»  JM 


3 
Q 


eo  ~ 


o. 

a 

— 

= 

— 

o 

c 

o 

CO 

en 

CO 

t_ 

t~ 

L- 

> 

S> 

> 

-o 

■a 

-a 

o 

o 

o 

z 

Z 

55 

-5 


--«  CO 


03 


03 


«   I 


03 


r 


r. 


He«f 

ife     « 

■r- 


ob  •'S 

\<*03«^ 

to 

z 


H 
os" 

e 

i  « 

CD 


Z 


ob 


Z 


td  ^1  -°  ^  ^>  -0 
\-tOS  mn»B3  m 

OB  Z 


o 

CM 

«* 

CD       • 

OB^ 
%«T»CN 


•  to 

ee 

to 

Z 

la 

z 

1*3 

|H 

H 

SH 

H 

H 

,CC1 

oj 

IN 

03 

cS 

Q 

O 

C3 

ci 

,OB& 

id 

OB 

OB 

•  Si 

•z    ,2c   -~5   J>2    -»5e',.=  sse,-s     2 


5S« 

z 

N«fZ 

00 


-z    —  Z    .«ZNJZ' 
•r  ^  "SO^  £  s*Z  m\««  £  x^si  C 

OB 


03  £y     J«      ««      wh      -5 
ob         Z         Z         Z 


9)' — ' 

X 


o 


'^< 

OS  CM 

M     . 

"C  a 

iz 


S.2 


i 

OB 


J=Z 


is -2 


o 

■a 

c 


93  gg 

I  * 

3  o 

a' 

— •  x 


o 


o  to 
_3T3 


3  <-. 

O  J3 


-a 

OS 


o 


as 


*  fef 

j    t~    — 

I  a  - 

S  3.2     . 
s  Jr  -"in 

S|«a 

-■-*    CD  J2 

■c  —  "S 

^    CO     — 

a  ?_: 
*  g  S 

m   "    C 

a  a'5 
=  -3 


CO        - 

jsjfe 

O 

o    r 

is 


^       . 

is; 

•§z 

2  s 
a  l 


CM  « 

«  O 

z     § 


• .  « 


ru   bf,        o> 


-f- 


Bs 

OB 

c 

3 
O 


g  >=^ 
si  o 
^  S^ 

JO    &_ 

^  E  a 

cj  3J2 
Jd   °-pL, 

3"       S 

(5Se8 


a    1 

^  3 

OJ  Q 

3  b£ 

-=      -J! 
C«    g 

^^ 

—  I       CO 

^  !n  « 
g|i 

IS  c 

-  o  « 

5  =  - 


—       X3  ~  — 

a      £  =_■ 

C>  —     C     v. 

I  Hi 

5  If* 

S3  O    »    4v 

.  —  C>   <i)  —  *r 
•-  cr.  *--  •-   •— . 

*"  — *    «    O    CJ 
-C    _    M  —  JK 


■f  2  S  Otj 

O.S  CSS   k 
Oh    ^  .»^3    c 


1'JM 


DIVISION    OF    WATER    RHSnl    |;i   |> 


t«« 


> 

t-t 
O 


00 

eg 


o 


«N 


00 

25 
W    g 

<    W 
H    > 

IH 

Q 


O 

o 

PQ 
o 

* 


« 


<  c 


o 

s 


•S.2-3  a  8 


3 


<3 


S 


gss 


o  nn 
o>  cnco 


a 

£ 
a. 


~3 


o. 


Ji 


k  o 

3  ">  3 

.r-o  a. 
<C  a 


£ 

£ 


S    '5 


r^  —  —  cc 

•  O  O  »C  « 
00  CO  CO  CO 


-r  -*•  oo 


CI  <£>  lO 

a  —  a 

•jt-  or  — 


CI  ©  CJ  M<  „ 

Ol  ~-  **•  I  •-  — 


-* 


r-  co  ci  —  3. 

O  ©  CO  ©   XT 

cjtp  cc  —  q5 


s  ao  -t* 

CO  O  -- < 

co  -«r  ~* 


s 


o 
55 


■fMona 
oocooo  — 
<M  ■<*  co        « 

a 
3 


Tf  t>-  O  C5**- 

r-  —  t-       ^ 


>«       no  us 

•vso  —  r^ 


B 
o> 

*■  o 

B 
>. 

c 

a 

s 

o 
U 

| 


2 


I 


«  »  t*  t^.  t* 


©      o6 


I 


5_      —  ^2«- 

k. 

J 


CO        O*   Q.00 


3 


s 


©      oo-3r- 

oo       •-•  °U5 


3 


- 


CO      o>  3  o 

iO         -H         CO 
C    C  C  o 

.2.2     .2     *•- 


3 
o  — 

CO       P    3 
Oj       >*  o 


a 
i- 


■9  '€'£    \   ■ 


§ 


■  3 


>  t-ira  > 

o  o      o 


iste 


a>    .  o 


water  supervisor's  REPORT,   1924-1928 


121 


W3        00 


> 
'■5 
o 

■z 


> 

■a 


—  1^  t~   ©  -H 


CO 
CM 

en 


D 


a 


X 


I* 
1-g 
S  e 

p  a 


«8 

.      3.J    3    fe" 

SS  >.S  §*^ 

Saoho 


5 


US 


« 

o 

*a 

anding. 
cramen 
itted. 

J3  o  S 

ja  2  o. 

SO  <p  <u 

C    MJ3 

W   rt   fe 

»»ja^ 

-P 

cgT3  i- 

o  Riv 
ce  to 
Id  the 

••J    C    3 

C    O    o 

U  —   o 

0  "**    CQ 

95^    K 

»-   S   S 
«   c3    2 

c3    "    G. 

CO1^  *- 

«3 

j:^  a 

•E-S-g 

—  ~   _ 

(Coo  °- 

g  —  o 

■o 

O    CO    3 

«- 

>-t;"o 

o 

j,.S     L. 

O   fc.    © 

oQ  g 

.2 

ction 
ition 

versi 

o8 

i- 

c 

o 

3  g^ 

o 

•— •  CJ  *j 

fc 

0)"o  cs 

>    V-& 

1 

»0 

OS 

I* 

11  gate  just 
est  border  i 
September 

9 
4* 

s 

-S 
c 

to 

13 

O 

C 
09 

.2  *  c 

T3 

*»  Mo 

G 

.*j 

a  w  v 

^  —  ■ 

J=  -  £ 

1 

3 

CO 

3 

orses 
Basil 
Supe 

43 

3 

>> 

"3 

•-5 

E  rt  fc- 

•-* 

in 

"•3  a 

3 

o 

s 

o  ot» 

•> 

3 
O 

La 

£8.3 

be 

Ph  o  ■•» 

1 

-^ 

1 

t-   3 

5  t--0 

r>-  <M  c^a-3 

£  «  « 

33    t. 

3  *"■* 

cr  £-= 

OV-^3 

■3  q 

o5  « 

£  5 

o  — 

~     l- 

«  £  fe 

2  is 

C3   CO 
-^   > 

if.8 » 

a— 

on  ■  — 

e-c 

"*  cu 

-    -.    3   3fl)   jj^; 

122 


HIV  [SION    <»F    WATER    RESOURI  I  3 


►J 

pq 

< 


> 

C/3 

O 

2 


00 


o 


en 


C/3 

O 

« 
> 


w  5 


|3 
O 

•J 
tn 

W 
H 
H 

OQ 

Q 

2 
< 

W 
W 

o 

w 

H 
H 

D 
OQ 

« 

o 


ST 


-»:  : 


HJUis 


> 


S 


c 


c. 


s 


a 


•-  a.  s. 

a  "■  1 
B-g  — 


•5 -a-* 
f1  "j: 


•«    3 


3 

o 


■■so 

-f  cc 
M  CD 


T)  re  —  -fro* 


■  '■;■ 


3 

o 


7 


-5!  8 


B 


>  ~CQ        CO 


l-US 

CNiOf'*"!'* 

c  — 

—  co  —  cc  — '  rc 

re  — 

~ 

««        is  is  is  is  is  is  is 

o>o  « ■«  r- -« oo  —  ce 

co*^  ©  eo  ec  •*■•*»•  tfi  cd 


I 


Ul 


=  ■ 


v 


i 


>  > 

o  o 
ZZ 


M  O  ©  ei  o  o  o 


as 

3SC 


isiJis^^iss: 

re  »c  i-  —  oo  —  co 


i  I 


■ 


IS         «8  Z 


s  g  a 

a 

__  1 

IBS  I 


•    «      ,9li      .  _£ 

«-.-t  =  -/:Q-:c- 


1 
_o 

58 


03 


1 


3 

03 
k. 
Of 

p 

5 

9 

'c 


u 

a 

s 

o 

Ul 
<n    I- 


o 


3  2 

;   3 


:ll 

4j    O    -    C 

b4M2 Is 
^  .  oa  ■—<.=  = 

_:      .  ■       ■-    .-= 


WATER    SUPERVISOR 's    KEI'ORT,    1924-1928 


12: 


r-      ooco© 
^       o> »-  oo 

-1         <M  CO  Ol 


to  ©  00  <o  00  CO 
HN        CM  <M  <-i 


©1— 
CO  00 
CM  CM 


a 

<M    «  OO  CM  — * 

CO  "£  CO  Os  ■>• 


CM 


I-  ©  CO  CO  »0  *f 

'f  — Tf  O100M 

1-4        i-f        c<3 


ss 


owa  ooco-^coooi— 


CO  OO  CO 
CO  ©  CO 

CM  ~H 


as  co  co 

lO  CO  CM 


—1 10  00 

CO  Ci  ^H 

MM 


©  ©  CM  ©  ©  CO 


Oi  ©      •      -CM 

.     .who     • 

CO  "<f      .      .© 

e-  acM 

a  o," 
OO 


co  *o  b-  *-*  00  — 1  CO 

©  CO  CO  **  ^t*  «j  CO 


UJ    g 

UJ    a 

UJ       3 


m 

oc 

UJ 

o 


2i~£  _ 
5-5.=  3.2 

5  w  ^  t6  >-3 


1 
o 

O 

-J 

C/5 

UJ 

t- 
I- 

CO 


C-»(M 

CO  1-H 

CO  CO 


too 

CO  <N 


00  Tq  00 


52  Si  ££££&:£: 


oa 


o 

OQ 

s 


3 

pa 


o 


UJ 
Ul 

OC 

u 
111 

2  5 
00 

tc 

Ul 

O 


oz 


z 
a 

3 
O 
-J 
(/> 

Ul 


>-=o.2  Jag 
«z  .«  .5  & 
S    .B3    -W  =  = 


-1  es«     oa 

■!?  o 

L-  O^ 
♦■a  ■ —■ 

•QJ 

S  a  3 
o  a  = 
3  ;  s 

CI     r!     73 

-2  -  - 

Sl-S-S 

k44 


w 


o 

c 

S 


CO 


zs 


rr  -C   si   oJ 


— 

M 

3 


c 

a! 


O 


« 


5 
O 
h-l 


— 

3 
O 


3 
5 


I 
3 
& 


at 


8." 


OQ 

CU 

1-  3« 

s  §  g 

°  8  ° 

o  n  cu 


5* 


crj 


03  a* 

O  00  _**»       -^* 


o  *-  •*-* 

a.  &  co 

.  5  »  & 
SP  a  2  o> 

-Q  ==co-2 

fc-    ™    03 

£  £  »s 

.-  -^      -^ 

^^■3  O 
3        w  _,_. 

^cooa  S 
a  «.£  & 
a  a  3«~ 

fr,  gpg0 
-•  ■♦*  _  o 

S&-5§- 
«  °  — ^ 

2  *-  a  "t^ 

7^  to  c  S 


j5 

a 

*^ 
D. 

CO 


Q. 
C3 

a 


3 

O1 


_ 
73 


o 
T 


as 


«  a 

<=    1        - 

Id  H 


oa      j-  JJ  00  t. 

c  £  w  a 

_^      .J«MK 

w  S  a,  s  5  :  j 

—  oq  •-«  cu  x  a  ^oo 

|*25*|1| 
|| if l^J 2 

«S«    CJ-3^-" 

m  —  ■  8  a>  c  o 
'SSI;  *-2.£.2.3  §  3 
cl<- 'A  E"Z  S  =  \f  Z 


3-8 


Z.^JS 


«G <1  CQ O NH   »©C 

*    »     -    c.    «     r:   -      , 


BO 

a 

> 

1 

G 

— 

> 

r. 

fl-ft- 

[24 


DIVISION    01''    VVATKK    KKS()1K(   l.S 


> 

I— < 
CO 

U 

2 


oo 
eg 


O 


CO 

O 

i— i 

CO 


T) 

w 

V 

> 

s 

1— 1 

Q 

•4-* 

n 

o 

ffi 

U 

O 

1 

& 

00 

o 

_! 

W 

co 

■J 

PQ      W 

PQ 

Q 

2 

< 

W 
w 
3 
u 

w 

H 

H 
D 
PQ 

04 
W 

O 


B 

3    3    3               cS 

SJ2S-S2 

CI 

3  St 

p^     m  —  * 

r- 

11 

•  l- 

•  ■  — 

860 

MMM 

t,   cu  «             _3 

3  3  3          ec 

--- 

Totai 

diversion 

April  to 

October, 

acre- feet 

CO        -!•               — ■ 

•*»•  •*  c*  r*  e>«  t^ 

■♦ 

CN        Ift               CO 

iO  CXiC  1  -  c-i 

i^ 

-"•CM        COf« 

CO 

■«•      1  —  00      ■ 

CO 

J 

■  CM-h      . 

■» 

*"S       •T' 

3 

•—»       *— •               ■ 

3 

t-                  <o 

■"»"«1<0<0      ■ 

t^. 

J3 

a 

—         —00      i 

s 

| 

w 

1— » 

a 

1 

*j 

CO 

3 
60 

3 

C©         -1*                CO 

c^  -n*  OJ  CI  --      i 

■«< 

QO         CO                O 

cko  —  -r  «     • 

r^» 

n 

CO        tx              "«• 

« «     1 

CO 

< 

OH 

■ 

d 

DO 

R 

b» 

I         O                CO 

r-NOWNiN 

CO 

O 
"co 

•3 

00              |    0D                       .-ft 

00 

CD 

«-                1    Im 

> 

*a 

.8     :J5 

5        ,  S    ,         ,-, 

•090CO      ■ 

o 

2 

c 

3 
l-S 

^          i  v     i            on 

^r  co  ft  —  »o     • 

U0 
CO 

(3 
O 

a 

Qj                  CU 

o        Jo! 

**          I  "*^     ! 

••           1  to     t 

O          i  o     i           -r 

COO—      i      • 

•g         i"g    ■           — 

CN—           I      • 

u. 

>> 

o.       ;  a.  ;         -»• 

-J< 

a 

s 

©  o     ,  o     i  ° 
"3  °°    ' *5    '  w 

!    !  o 

i     ,  o 
i      i'co 
i     •   i- 
■     i  a 

>£'>'>       t 

i    i    i    i    ■  t> 

_ 

'•£'■$    1^3    l^ 

:  :  :  :  :=g 

U. 

o  o    !  o    !  o        ! 

■  I  !  ■  !  o 

a 
< 

^55    ;Z    ;S5       ; 

!    !    !    1    '.""^ 

ONNON   G>  ^J 

<X  O  O  C^  O  O  CM 

—  ~  c^  — ,  —  ecC: 

Number 
and  size 
of  puaip 

i    i    i    i    i    = 

IM 

o 

<nco 

uo  »c 

0  0>0      •      -CM  <M 

^^tf^'^b:^ 

eo  »c  t^  »-•  oo  ~«  co 

—   c   5 

.      .      .  WU5      . 

S  a  2 

coco-l'     .     .o  — 

Ortrtf  ViOi* 

«    TO.o 

a.  ccncn 

oo 

6    't 

o  : 

-=' 

U 

1  ; 

if 

o 

Uj 

rt 

to 

D 

£  : 

I 
o 

CU 

s 

a    ; 

4-» 

s 

3 

■ 
h 

u 

it 

00 

cc 

UJ 

o 

-I 

0 

§  i 

a    ! 

J  : 

O      ' 

o  : 
.sis 

l    C       ' 
,    a, 
i   en     ' 

la 

3 

o 

-1 

CO 

III 

1= 

5 

■3~i  > 

i-r>    ■  o  *-     ' 

:  &  :o^  : 
!«  :^o  : 
:w  :  .s  c 

'O   >^z.     c 

CO 

s 
a 

1 

o 

"3 
pa 

k 
CU 

i 

o.2-Ss  fee8 

■assx 

J 

> 

E 
- 

^  2i  3  «  J3  H 

& 

o 
H 

—  ^  a  ■/. 

>  o  o 

s 

_;js^U  Jls 

J5 
I 

it 


=3 


■a 

o 

S 

o 


3 

c 


■5 


> 
S 

_o 

"a 
cu 

s 

2 


■8 


§        8 


c 

3 

B 

o 

3 
O 


°  co 

co  a 

a  3 

*£ 


ti 

El 

M  CO 

c  a 
o  — 

"a  a 

CU   cj 

2->< 
a  cu 


Z  u 


S3 
.fct 


_  — j> 
I  - »  2 

a  E"S_ 

J  s.ii 

'is-s-||i& 

IS-SasS 


water  supervisor's  REPORT,  1924-1928 


1 25 


w 

PQ 

< 


> 

I— I 
CO 

-1 
u 

2 


oo 
en 


O 

H 

N 


CO 

2 
O 

CO 

« 

> 

i— t 

Q 

W 
2 

2 
< 

o 

w 
o 

< 

2 

< 

Q 

Q 
2 
< 

CO 

CO 

< 

Oh 
I 

>< 
PQ 


oo  £, 
3  c3 
g.S 

480 

100 

70 

Duck  club 
Duck  club 
Duck  club 
Duck  club 

o                    o 

Total 
diversion 
April  to 
October, 
acre-feet 

CO                                           •*!«                               CO        OOCON 
~h                                                (M                                  OS         lO  OS  t—  CO 
CM                                                ■**«                                  i-r         ^-  CM  T  ^ 

Monthly  diversions  in  acre-feet 

o 
o 
O 

a 

0) 
CO 

»0                                               i                               CM        *0  :©  ©  CM 

CO                                      . 

eo                               i                . 

00 

3 
M 
3 
•< 

CO                                                CM                                  CM              i       i       i       t 
CO                                                CO                                  CO              i       i       •       i 

CM                                      ! 

CO                                          1                     . 

>> 

3 

CI                                                CM                                      

CM                                                CI                                       

CO                                                CM                                       ■              i       ■       i      i 

.                               OJ             — 1 
CO            ■■* 

0J 

c 
3 
i-a 

tO                                                     !                                       1             I      I      i      i 
CM                                                                                                          till 

>> 

C3 

CO                                                                                  I            I      I      I      I 

iO                                                ■                                   .i.i. 

■^4                                                                                                                      1                  .         1        1         1 

< 

Number 
and  size 
of  pump 

1-18 

1-  6 
1-12 

1-10 

Gravity 
1-  7 
1-10 
1-  6 

1-  6 
1-12 

c 
ea 

V 

o 
>-5 

o 

OS 

fc"     1 
o  > 

-S  c 

«.-! 

s  i 

£<« 
o  e 
£  «■ 

aaj 

DD 

03 
W 

No.  l-6"-SWM  SW34,  Sec.  29,  T. 
14  N.,  R.  1  E. 

South  bank 

No.  2-  12"-8EJi  SWM,  Sec.  28,  T. 
14  N.,  R.  1  E. 
South  bank 

SWJ*  NEM,  Sec.  24,  T.  15  N.,  R.  1  E. 

East  Borrow  Pit.. 

N  W  i  BWJi,  Sec.  33,  T.  15  N.,  R.  2  E. 

East  Borrow  Pit 

K\V'4  SWM,  Sec.  35,  T.  14  N.,  R.  2  E.... 

SK',  SEM,  Sec.  12,  T.  13N..R.  2E 

N  W  j ,  X  W !  i ,  Sec.  20,  T.  13  N.,  R.  3  E.  - . 

Totals  (Sutter  By-Pass) 

No.  1— 6"-SWM  SW^,  Sec.  29,  T. 
14  N.,  R.  1  E. 

South  bank 

No.  2-12"-SEM  SWM,  Sec.  28,  T. 
14  N.,  R.  1  E. 
South  bank 

« 
QD 

1* 

1924 
YOLO  BY-PASS  (TULE  CANAL) 

1925 

TISDALE  BY-PASS 

Sutter  Basin  Co 

SUTTER  BY-PASS 
R.  L.  Moorchead 

Tobasco  Gun  Club 

M.  Spurgeon  Gun  Club 

Spurgeon  Aero  Gun  Club 

San  Francisco  Outing  Club 

1926 

TISDALE  BY-PASS 

Sutter  Basin  Co 

Sutter  Basin  Co 

a 


o 
O 


a 


Kt~ 


-<E-c 


126 


DIVISION    OP    W  Mil;    RESOURCES 


T3 
<U 

3 
C 
*•> 

c 
o 
u 

I 

a\ 
r-» 

w 
< 


> 

C/3 

o 

2 


00 
CM 

en 


o 


CM 


c/3 
2 
O 

p— t 

C/3 
> 


w 

2 
2 
< 
X 
o 

w 
o 

< 

2 

< 

Q 

Q 
2 
< 

C/3 
(73 

< 

(X 

■ 


'Acreage 
irrigated 

- 
-* 

_3 
3 

(5 

3 

i 

oi 

to 

Total 
diversion 
April  to 
October, 
acre-feet 

P5                                                      —                                                                       «.»©                   cc                               O0 
»                                                                 »-l                                                                                      1-CC06                       T                                      "I 

cm                                              —                                                            ri                          — 

49 
U 

Q 

i 

:. 

fa 
« 
3 

a 
o 
'35 

a 

> 

>. 

2 

*j 
c 
o 

- 

o 

i 

o>                                                 1-                                                                 — 

to                                                      <?)                                                                        - 

-r 

CD 

5 

a 

BO  .                                          i  -                                                            —  w  -^                 — .                          ao 
co  £                                         «"'                                                            i  -  —  cc                -r                           - 1 

E 

3 

•"5 

o<2 

i. 
.-: 

CO 

gi 

Jk 
c. 

3 

"-• 

fa 
c 

—  T                      3. 

'3 

c 

-5 

o 
c 

s 

V 
j; 

c 

z 

>. 

-1   ■- 

I5                   I 

CO 

3                3 

o           s 
'53          '53 

5                      > 

t-                       ~ 

1          1 

>              >■ 

o          o 
/.         / 

Number 
ami  size 
of  pump 

c 
■ 

»C                     CM                                  CD              <N                     O00CI                     O         »C 

i                  i                           it                  .    i  T                 i         • 

c 

8 

h5 

« 

— ' 
cm  _ 

;£  it 

-£ 

—  i- 

g* 

S3 

-*- 
■/. 

it, 

I 

I 

j 
-- 

t- 

o 

3 

IM 

o 

■5  x 
go. 

r|« 

-'    t 

ssS 

s« 

s c 

po  i 

si 

- 

CM 

■>. 

_-c 
^^ 
SB 

o> 

1 

- 

-r   -  S 

—  —   = 

X. 

H 

00 
CM 

- 

■/. 

•rCd 

05  ^:  jx 
~*  J 

J.21 

e 

6  K 

Z 

z 

-r* 

■5£ 

30    =. 

_-; 

•.-    E 

— i  -*. 

/.- 

_-? 

is- 
■r. 

— 
B 

se 

0 
ec 

•- 

- 

Is 

V 

- 

sd            " 

z:        s 

-  X 

—  -z. 
_•              f- 

•  CM 

cat 

- 

/.                     ~ 

> 

Z            cc 

— 

1 

J=     X 

oc 

3     • 

:=■*- 
£f 

-  i. 

-  = 

■  %' 

^     C 

•^  5 

— 

- 

■ 

se 

-' 

■M 

w 

- 
/. 

- 
■ 

3 

■ 

li 
Is 

°  5 

■  t] 

2  3  "E 

c/>  j 

- 

5 

1 
- 

i 

z 
< 
o 

111 

_l 

3 

</) 
<     E 

■  s 

O    « 
_l    - 

o    s 

UJ 

o 

a 

K 

a 

z 

a 

z 

5  1 
Pi 

I  se 
z    g 

^  3 

</> 

< 

a. 

• 

> 

CM 

CT>      JJ 

"~       _1 

o  a 

«£    5 

p  ] 

E 

a 

:' 

c 

3 

'i 

h 

♦J 
3 

M 
N 

< 
a. 

> 

03 

BE 

UJ    -j 

|l 

3     c, 

«>  i 

o 

e 

I 
c 

- 
at 

4- 

r 

a 

t 
- 

- 

i. 
- 

c 

r 

z 
_ 

B 

k 

r 

2 

z 
< 
u 

III 

_l 

3 

oe 

< 

0. 

1 

si 

o  a 

>      x 

j 

c 

CO 

CQ 

> 

a: 

k. 

— 
o 

H-    *"    "3 

pOl 

CU    —      rt 

OC     B 

5  •-    E 
o  S£  - 
cc  a  x 

o  z 

o  2  if 

*  S   § 

<    2    — 
00    <      = 

o    ■ 

w  &; 

oc     , 

water  supervisor's   REPORT,   1924-1928 


127 


« 


o 

z 


z 


o 

Z 


> 

o 
55 


w 

CM 

« 

55 


g 

CO 


»w 


*K 


is-0 
Hz 

55 


P» -J  .id  CO  ,0  .i: 
COOS  cj  K  c 
,'      -  ca,       -  as 

I  ;■"  I  •*  ts 

O  C 

co  o     cc 

55 


3 

o 

Id 

o 

Q 


z 

Q 

Z 

2 


M 
M 

< 
CL 
i 


w 

H 

a 

a 

•-I 

a 

CO 

w  2  '• 

03 

pi 

PS 

CO 

as 

n<Z   1 

55 

U3 

is 

in 

z 

CO 

PS 
Z 

z 

ps,-  : 

•    fc-    CO 

Z  °  2 
G  ca 

O    -.Oh 

E-> 

H 

H 

"H 

H 

"-=    ■' 

o 

H 

•"T>a 

H  9cQ 

,-  CO 

.   E 

OS  —    -+-■ 

8^  g 

S  d 

cu  c 

CJ  -J"  o> 

M  Sco 

*£ 

MCO''^ 
3      -  C 

Jsg 

Z™Z 

1-   -"\     I-    x  Jl 

ots  or, 

MZ03» 

CO  v  oo  vt 

ca  -  -  ca  -\ 

BBS 

s£p:cc 

a  fcai 

Z.2  a; 
^"03  cu 

-»  —  > 

-^   GO    cu 

H  ca  — 

z 

□Q 

Z 

DO 

Z 

Sh 

a 


a 

CN 

PS 

z 


a 
z 


a 

CO 


X  ca 

wz 
z 


cc 


Q    o 


m 


-J! 

GO 

T3 


< 

0. 

i 

> 

CD 

CC 
LU 

I- 
(- 


(3 


s:  o  ^ 

co  J3  >i 

=:  ~  o 

cu  C  CO 


03 


s  o> 
cow 


O 

a 

B 

d 


o 
pi 


o 
O 


< 


3 


o 


o 

s 


03      05      03 


00    -g  | 

O     2co 

O    —  cu 

>   s-e 

CO    O 

03  OS 


-  c 

CL    —  ca 

cc  . 

?    «i  ca 


cc  Q 

00    O 

<   S 

00    < 

u 


3 

o 

UJ 

o 
o 


z 


I    03 


2 
"3 


T3 

~ 

Ih 

a 

i- 

GO 

S 

0 

— 

"ffl 

+. 

-. 

D 

ai 

>.* 

SB 

TZ)"O-0 

ca 

q 

v 

tsu 

CJ   °    oj 

a  5  « 

•    cu    C3    g 

feco  «-  s 

S  e  S« 

«    °    2 

^^    O    o    O 

C.  ^  I   S 

°  a  o  oj 

O  co  S  — 

c>.Eo 

^«CJ? 

o  »s 
c  ca  co    . 

cp^    cfl  *- 

ca  ^  I    cu 

'il  1 1 

«-  >  .a  ii 
*  «  g  g 

t^    CU    ai.X 


Q  E 


"3  «°  ™  o- 

3^3   <u   O 
"3    3.>    O 

£uQZ 


128 


DIVISION    OF    WATER    RESOURCES 


o 

00 

w 

PQ 
< 


©O  OO" 

pm 

5iflnt-a 

■* 

>o 

■ 

\           ci'r-ii- 

n 

|3 

a 

CM 

|a 

II 

■ 

oooooo    'ooaw 

■•fCO^MtOO       i  CT.  -T  ~-  ~- 

CM 

O 

E 

•-«      -^     i«o^r»oo 

^ 

■ 

^-"   ;     — *<o 

CM 

c 

CM 

cS 

t-  o  _-*-- 

CO 

otal 

ersio: 

rcht 

tobcr 

e-fee 

^* 

r*        (NO^OiCl*'-.^ 

CO 

neemi  -~— *ri  » 
oi  »o  <o 

to 

e* 

CO 

!    .    !    '  x. 

i       1       1  CM       ■ 

o 

1 

i    i    i    .<© 

!   !   !    !r»   i 

oo 
°i 

o 

!    !    !    !c*    ! 

CM 

■0 

■— t 

5 

1- 

J 

s 
1 

t^      ieo^"OiCOO>ONiN 

OO 

Oi      'Oi«'-*COC'-"-'01',» 

,           ,-.  cc  ^- co  oo  oo  r-^ 

CO 

^*      co"-* 

^M 

|                                              CO 

■■»• 

& 

CO 

i      i      i<N>QOOO>OintN 

"5 

*» 

i      i      itN^iNCOCCNO- 

CO 

CO 

i    .     i           ioc^t^t^eo 

CO 

5 

^-^H^lFHl^ 

r~ 

><*• 

v 

9 

III                           ■*  rt 

CO 

CM 

■ 

<: 

r— • 

1* 

i      i      iCOfMO^OKSOtD 

00 

tn 

25 
O 

i     i     iio^oomocii-c; 

»-« 

.s 

■ 

a 
.2 

1-5 

ti<         CN  »C  CO  ^iCNO^ 

00 

*-* 

CO 

<Z> 

1       1       i©W»OON«lN 

CM 

« 

•3 

i       I       lOMOMN'fOO 

CO 

t9 

i       t       i         WCONO^OOOOO 

> 

ja 

•** 
a 

C 

1-5 

III                           °°~ 

© 

CO 

i— i 

o 

Q 

s 

to     lasaccootoo 

•  fM      •  CO  CM  oo  -^  o  r*  CS  CO 

■** 

oc 

>. 

. .— .     .       ix  oi  r-  *v  c«  «  a 

•o 

W 

2 

ll                                        "5  ""■ 

t~ 

> 

__^_ 

i—i 

K 

.  O      i      i      '      •      •  <o      i  O  "f 

o 

.CO OS      -CNOS 

•*r 

.  - CO      'CO<© 

•*• 

K 

< 

.        ill'!        i«o 

CO 

CO 

W 

*           ■ 

H 
< 

t       

c« 

s 

2,652 
2,652 

W 

fa 

* 

•     i     i     i  ^eiN^N***;          ■ 

fc.  a>  p, 

Si  n   B 

III 

-  rt   03 

J  =*- 

-i           eJ. 

/.    CC    O 

' 

e 

^^-j^:^  — —•_  —  —  — 

a*  c 

lO  CO  ^f  o»o 

,-  —  -ri-i--:    ~  ■ '- 

• 

^- eo  »o  t^  o>  co  to  ^r  oo"  oo  ©i         ' 

»-«  i-i  CI  CO  O  *o 

• 

6    ;    •    • 

o0'  ;  : 

"°0    •    ! 

J3  cO  o  c 

i 

3 

•g  j;  ,_ocj  : 

■1 

u^*;  «  cs  o 

00       ' 

sis 

S    i  9    i 

•O     !  oj     ' 

r*  f*    —     c     C,    — 

bort  K.  S 
Catlett.. 
A.  McKe 
Scheibet 
Parker.. 

rden  Hii 
rm  Land 
icia  Mutu 
ttcr  Butt 
tterButt 
sstern  Ca 

Totals . 

(§BJ 

a. 

- 

u. 

,5a-  =  : 
OPcCcoty 

* 

c 

o 

gj 

00 

-  ■ 

=3  S 

CO 

j  « 

o 

H 

hi 

| 

CO 

g 

CM 

o 

S 

CM 

Q 

$ 

h 

I 

jj 

%4 

3 

> 
o 

z 

a 

o 

00 

> 

-c 

1- 

>. 

JS 

O 

•n 

i^ 

o 

O 

a 

i- 

J 

a 

o 

<7> 

O. 

io" 

z 

en 

o 

V) 

oc 

u 

s 

> 

B 

Q 

•^  a. 

>. 

m 

■> 

3 

r 

-1 
O 

a 

z 

3 

V. 

C3 

-a 

c 
«  J! 

K 

c^  c 

•o 

« 

• 

k 

! 

B 

■ 

3 

cv 

--. 

s: 

3 

i 

CO 

O 

s 

k 
V 

i 

> 

1 

1 
§ 

i 


— 


"8 


oa 

a  a 

=.  ■- 

-  .- 
>  «. 


ill 

edge 

COSS   cv 

**! 
]]J| 

.2. a  a, 


•-  5   - 

I -Is  5-2 

^  ■—   m   eS   rt  .  — . 


water  supervisor's  REPORT,   1924-1928 


129 


10— 6S336 


130 


M\  rsION    OF    \\  ai  l.i;    KESOI  W  i  s 


u-> 

CM 


O 


t/> 

« 

«— I 

W 

00 

> 

PQ 

fa 

< 

fa 

H 

> 

>— i 

fa 

fa 

w 

ffi 

H 

< 

W 

fa 

59 

1 

| 

»C  CO 

.1 

K 

C 

*M 

-V 

I 

"«3 

©cmooocmooo© 

r  -    Z    I  -    E    "  <  -r    *   C  l  00  OO 

s 

o 

OOOM 

cm             *-«-ro« 

:i 

—    < 

B 

9 

< 

3 

-  S  .still 

5-15^4 

Qavoo«:wco»o^<o 

OOCiCMT'lTTn 

■JB] 

O 

.-    r  -   r    — 

Ol 

CO 

To 

diver 

Apr 

cm  u*s  •-<*-•  — <  ■-$•  co  oq  ^r  — 
eo                     coicuS" 

•-*• 

—  —  -r 

fa 

!             r-. 

: 

OO      ■W5*0»0 

•O      i 

rr 

o 

CM      • 

oo     • 

*•) 

CM      i 

5 

| 

—               ««"<»• 

*o 

^f"icc^oJr^^t«^«oo-^ 

-r 

l>- 

—  tMtN      i 

CM  CM        ^r  «- >  ^"  OS  — 'CO 

<*M 

»o 

-T-  -r  --C     • 

B 

•^r                     co  oo  oo 

Q. 

45 

£ 

-•-» 

CO            coco 

i^- 

V 

4 

3 

CO 

3 

^O(DCC>O^»O00C0N 

«0 

^-  CO  CM  ^< 

ec  w  ^  o  n  •-  co  *«'  ro  -»»« 

to 

c^:  c*  ^»-  cm 

s 

co       «-•       «-•  —^  -r  *r 

*— ' 

fa 
Q 

«J 

_                     ,—  ,—  — . 

03 

C 

CO 

n      >o    io                    cs 

§ 

.2 

>, 

~  CO  »^       ■  CO  CO  CO  OO  CM  CM 

r-» 

CM 

t-  C-J  Oi  oo 

3 

U5  cC  <-H      nON«-'tO«f  CD 

Bt 

»ft 

OICOOOCN 

"S 

"-*              '         CM"-  COiC 

»-• 

t* 

»-^ 

" 

""" '              t                -"•?**■-< 

■3 
>> 

3 

»-«     ■»«     <eo                     --• 

oo 

V 

t^      "CO      i  CO  Oi  CO  •— ©  cO 

O 

CM 

— ."  1^.  ivO  CO 

c 

§ 

CO       'CO       '  «— •  *0  00  lO  C7»  CM 

■n- 

*o 

cm  to  eo  ii 

o 

■          i           co  -<r  tM 

^ 

•-a 

1               '-,  *-* 

as 

>. 

r^    !    .    \    !    !    !ioo    I 

-r 

^»    1 

■ 

OJ       •       i       i       '       i       •  I--  -«P       i 

s 

I      |      |      ■      1      •«4*CO      1 

!■!!!!          !  = 
.'•III           .  2 
■    i    >    i    i    i             i*3 

i    i    i    »    i    i    i    i    i    i  i- 

— 

i  i  !  :  i  i  :  :  :  \l 

\    \    .    !    !    I    !    1    !    I-S 

< 

!!!!!!!!!!  o 

(O^acooo,*'<totoo*o 

oo 

O 

O0CMG 

f- 

CM                     —  CM  CM  —  —CM 

»jl 

"-1 

•—  *^> 

!r,  <y 

D. 

BjB] 

^ 

— -■  — -■  —  — 

11 

-        -                                       N 

CO                     NO                     -* 

S-o 

a 

CM                     ^-  CM                     CM 
i                         ii                         i 

—                        pM  —.                       CM 

_:"._:_;  —  QStf.j^ctfM'-'.J- 

St-3      »4a 

:j-3r: 

^hJJJ 

•Mile 
and 
bank 

•  -;       cct       »c                                 C/J 

WtDw^NN^OOCJ-I' 

.  ^«       i>- 

.e^t~ 

.  CM  Ci  CO  — 

—  cico»cr^oscocd--rco'o6cc?o      co?"**-*  co*«—  »^ob-— 
—  —  tM  co  co  ■*  *            t\        *rl        <«r  <-i«»o 

1 

- 

_s  • 

■*-> 

■*-» 

L. 

O 

o 

J  : 

s 

o  ; 

h 

i—i 

B 

S 

is 

!   !  !  J  *   !  >>  I  ! 

Iff1 

Mill  \aU 
III 

,  c    ,    i    i    .-£  «  l. 

:I  :  :  :  :SSz 

«    C      i      i      i      i    .      aj    rt    c 
T3    5      •    O 

SO     J    '-'  I.q-^J 

i! 

:  i 
,  e 

1 

i  - 

Iji 
t 

■a 

I 

o 

■2 

L.   00 

-a 

i_ 

r 

-= 

CD 
>. 

IS 
iJ 

.2f 
SB 

6    ! 

x.  ; 

c    ; 

.2    I 
'33    • 

■g  : 

3  : 
do    ; 
v  : 

ha 

e  : 

4  J 

■go 

J 

pa 
< 

■a 

o 

1 

^    M 

d 

[ 

• 

; 
u 

I 

_5 

.     i.     CJ 

—  Cm  35 

I|c5^1i|,351 

CM 

"3 
B 
1 

^Cb*^ 

ft- 

to— 

25 

<u. 

>-> 

WATER  supervisor's   REPORT,    1924-1928 


131 


■  oco 

rC©  — 


CO  o  -^  ** 


ri        v*         ro 


3  OOi^--. 

MO) 

r—  eo 

CO 


I  O  CS 

iOOOO 

«  OS^I 


«  W  os 


iOMM 
t  CO  OS 


;©  00  00  ~  NNO>0 

«  m  N  ci  --I      t— cc 

t-H  OSt~- 


CON 


(ON 
i«C  OS 
i  ZO  CO 


•  O  tO 


tOOitOOOO^QOOO 


■p-p 

CS    a 

CO 


-*  e^  oi  o*  eo  »c  r~"  oo  ao  ci  co 


2-c  >,    ■ 


■  £.  . 

,  e  a 

o     i  Br 

"^  —    ~   c    " 


—  ■**  »\S  s  -  —  r^  c  =  i:  ' 


Z 

o 

> 


a 


-.§g 

H  g  J; 


5 


a 


<<  a 

CO 


53  9 


C3 

a 


o 


co  8 


3       ..2 

cc     S'z: 


3       -5-H 


o 

w 

o 


■§5 

■-:'-S 
.    CIS 


a 

a 

o 
O 


C3 

o 

3 


1  si 


■?  a  2 


■a  .3 


s  >  S  oi  o  a 

c£fa  =  £'» 

>  a_.a  -  a 

»-fc  «  a  *  M 

a  J3  •—  <y  °°  o 
o  ■_—  6f^<». 
— :  cd  >>  a  ~*  oo 

o>  s  >  oo  to  B 

*       *        -       M       • 


i:;2 


DIVISION    OF    \V  \'l  I  i:    Kl     • 


CM 

oo 


CM 


C/3 

2 

o 

t-l 

> 


W    Q 

M     « 
<    W 

H    > 

« 

W 
W 
S3 
H 

< 
w 

to 


"2 


o 


-§3S* 

lllli 


3 

a 
o 

s 


J 


I 


£ 


a 


OU)(ONM»OnO 


s 


•I 


a 


,2 


a  «  o 


t* 


:i'~       -r  C  —  —  *  rif  io« 
O—        ri  —  KS  *■*  ~  i-  O  >— ■  O 


**  eO 


—  —  •— i  t-«  * 


eooo 


*r  c  ot  c  «  w  o  a  o 

(M  —  O  !^-  oo  c»  —  ^r  0* 


9       S 


OTCmI 


.  -  s   -z  .  -  i  -  -.  r  — 

cc  ^3  re  ro       ** 


o*  r—  \rs  ci  »o  <«r  oi 

—  r-  —  i  _  — -  —  s 


ci-o*o*o 


»c      eo  ^r      ic  «oio  ■      tM 

iOCO^"VNN«0«NCO^NO        r-  im  r>-  ,_;  CI  CO  ~  CO  —  »rt 


=  = 


B 
IS 


c    . 
£?  . 

Co  5  ». 


■s   j 


£•8 


1J 

— <  — ' 
CO  a 

i\ 


s. 


oj=—  y  x  g 
o  —  ~  ~>  - 


£0 


c£wls|2 

-  DO  * 


sill": 


3 

"J! 


«>^    U|C 


fill 


SB 

;   /. 

s 


a 

Q 

-: 


r, 

ca 


e 

a 


=     , 

c     ■ 

-a  a 

c  .- 


•£  «  •-  t*  t. , 


water  supervisor's  REPORT,   1924-1928 


133 


« ic  ro 

i  —  -jr 

!cm^ 


o~to 


CM 


oo 
o  oo 
CO  c-i 


O  OS 
CM  O 

^H  CO 


m  1-htj*  oo 

—  ^HOO 


CO  *o 

r^  cm 


Cs  — <  CO 
CM 


>— <  COCO  r-  CO 


o  to 

CM  OO 

00  :0 


©  ©  o 

-^cm  _ 

i— *        c 

2; 


I     I     I     1     I     I     I     I 


I 


oo 


2    ■ 

a  •r 


!.gS7J  - 

■b5s  safe's  s« 


,   3   » 


•« 


p . 


C$«|lUSfcT;t8|lg#(3 


to 

"o 


c 


M 

3 

53 

•  -J 
0)   3 

S   B 

£  ° 
a>  o 

ci  -^> 

00    3 
03    O 

-a  g 

*~  £ 

2° 

.2    « 

.§>§ 

■—  t_ 

o  c 

^!  M 

£  rt 

tS-H 

c3  CO 
CM    QJ 


B.6 

o  *- 
o 

.life 

2  J! 


5.2 

CO    3 
■-    o 

"Sec 

°J 


.  o 

If 

«<§ 
.So 

*u  co 

W    CO 

■*  p. 

§5 

2^ 

o  3 
«o 

S-l 

o  o 

*n  -^ 
t-  -^> 
o  rt 

<=>'  —  -* 

"  So 
.=  .>  «. 

«   <u   3   § 


„  —  aa  .2 


»o 


99 

1 


C4  Sr        o" 

S"S-§  bj 

§S|tg 


71 


<!/    - 


^    -    O    U    C)    J) 

a  ~  -c  c  5  «  a 


t-    i7    t-      -  ■ — ■  "-J- 
O    &  O    £--3C-J= 

.2     O     "     0^Cg^ 

t-    —    w    _    — 

»— «  to  ^-  co  r*  t; 
u-pfi  S  *  g 


5 


"  co  "  £  2  '^3 

S  s  nC  3 5 

^  o      m 


;eo 


a> 


o  S.eJ  ci  P 

.-2-5  25  iS 

o  m  Jr  jr  3  c5  tm 

-a  =^~  =-3  > 

t-  ct        3  ^2        ?3 

S  o  „;  So-S  » 
«  oj-5  o  03^ 

a?  g.a  i  |.a 

•J"S  «"3  S-r^ 

&o-2  c<=  g  c 

»^^r    -— ."    ^_3.«J=  CO  gh 


S  c    . 

•>    O    3 

.=  o  £ 

3.x  o 

o  o     . 
3,-*'-» 

0    *-    ^    >. 

•   t.    c   o   ?* 

-J2  aj  —  '—  ^ 


b9 

c?  ■ 


!.s  »  £;  co  sjj^  2  ,_.o 

g  on  «  o  30  o  o  P*"  2 

—    3f~    fc-c    —    33^:3    — 
K**i«     C.CQ    CO    CO     -.     >. 

3155  ■  co  p.? 3  a  S-S-S 

■i-Ss'SlS-e^^gs: 
2^^1-S  »JJJ:-g.i 


■a^g 


i::i 


DIVISION'    OP    W  \TI  R    RESOl   R(  Eg 


CO 

00 


< 


CM 


55 

O 

i— i 

CO 

> 


w   5 


> 

i— i 

« 
W 
K 
H 
< 


it                     .«oo     • 

g  :        :        :     :::::::: 

oo     •              ■              

3 

<      i                       .to  cm      ' 

I 

5 

E 

E 

■a 

rn               oo  i*-  <o  c©  co  co  »o           io           op      <ou.nnu)o<oo 
csr>»                cif-iot-'-Otoi'?            •—           oo      io  t-  c-i  oo  ^  ci  -r  to 

c 

■ 

OS                       OOlQ  —  CM          "L"                 «-'                •*                       CO  •     •'     ~- 

H 

c 

«< 

3 

otal 
ersion 
ril  to 
tober, 
e-fect 

*«                   »0  CM  CO  CM  Os  r~  iO             <-*             CC       CO<-0000'«sfOOOeO 

cm  'O                oa  r-  •—  r*-  o  o  cm           r—           -t»       <-«LNO-H*f«o» 

^-T                     tNtCON^Cln               -»r               -f         _  _  <*.  <-m         — 

^<0  n 

cm              «"Vo          «"                                                * 

o    i               cx>co>    i 

—    !                          cm    !    !©   !       !  — 

3 

<                       Ct  —  UO       1 

»-.         .                          1                          1                          1        1  H         l        !        1 

-—         t                          1                          1                          1        1                 1        1        1 

1 

ha 

B 

a 

CO      i 

CO  00                 -ocooo 

©i             *-*             os        eo©OSe©~iiii 

.-»  cm                 r^-r^oo 

— i      .             <*<             CO             <-"  COCM           iti 

3 

*o  *>- 

OS      •                                                                                  ill 

a. 

£ 

-t-a 

01 

ey 
a* 

1 

3 

NN                     fcC  CO  »0  CO  b-  tD  ~-*               —               <©        •ONNOfi'-iQOa 

iS 

CM  CO                       COONOO-IOOO>                OO                CO         ""T  1"  OO  ^T         ^T 

a> 

CO                       *-<  OS  CO  CM         CO                                            — 

q 

-< 

•—I                                          *— 4                  i— 4 

a 

CO 

R 

.2 

_>. 

CO©                   »«  CM  O  <*»«  CM  ^»  <©             — •             CO       CJ  f  f? » S  —  CM  00 
wn                co oo  to  MOfc^           » -           ci       cm  •—  oo  r<-       coco  — 

*5 

3 

1^-                     "*T  CO  CO  CO        CO  ~-«               «-«               ~                     »-" 

u. 

►-» 

B 

—                CM 

"9 

>> 

' 

3 

V 

CM      i                     CM  r»  o>  CM 

©■■*«               -*♦«               OO        uO»C--CO      ieO©0> 

e 

B 

i— i       i                       CO  — >  C5  lO 

*-r  «o           cm           o>      CMcooor^-     it-ci  — 

o 

3 

■*r  —  ,*  — • 

iO                     — . 

s 

i-a 

■— 1  -—1 

>> 

Is*       i                       CO  ^*  ^f       i 

iC-*             -<»»             CM        ro      i      .....  eo 

C9 

1                       O  —  CO       i 

©  Tl-                  1C                  tO          1-4       1       1       1       1       1       .  ■-« 

•^ 

OO                                                                      i       i       I      i       i       • 

23 

sion 
sion 
sion 

1. 

.2                              'ill.. 
'5                                  i    i    i    i    i    i 

i     i  a-  u.  k.     i     i     i     i 

1    b               1                       1               1       1       1       1       I       1       1       1 

i     i  eg  cu  cu     i     i 

—.        .    CU               1                       I               ii 

^_, 

■     «  >  >  >     .     . 

©       .    >■               •                       

c. 

I    l^^o^    !    1 

N  :=s     :       :     ::::;::: 

!    I  o  o  o    !    ! 

!o      ;          ;      ;   ;   ;  ;   ;  ;  ;  ; 

;  ys'^  , 

\-z      \          |      ;;;::;;; 

CDtD00c£>0C'O'<fCN'*cO50O^«        CO               ©        CO  CM  O  t-»  lO  OS  CO  00 

a              -cifi-H      7-w      *7          — •       i *?■?  i    ■    ■ 

i:  «  a 

*—•(-«•— ••—■•-^•— •-—••—•>—•(— 4>—><—«  CM         •— '                 —         ,—«.—,  .—..—i  »— 1  —- i  _ t  _ • 

J-S  E 

-      -                       "* 

a  ■  3 

©               cmo               — r      «o 

ST3  o. 

CM                       —  CM                       J~          CM 
1                         II                      Ot           ■ 

3  S'- 

1—4 

._:  —  .-: :  ^:i-_  -ir^  -  -__r      _-r^_;  — -:  —  —'  — —  ^  — 

•Mile 
and 

bank 

•OOMf         «                »C  »f^                                                        -CM 

—  c^couii^'c»cococoo0'*"coobcocs       corRCO_;r^oo— ■— <cmcmcm 

w^^^NWWf  W         ^CO-^r^^r^lOiOiOtOlQ 

*  ffi      n  n 

1     I     1     1     1     I     • 

i   .   i  i          i      i      i   i  i   i   i  •  i 

'    L-          ■— ■ 

1     •     •  **        1-     '          '          1     1     1     1     1     1    1 

1      I     ■     1      1     1  ■ 

:  :=■§   J  :     :     ::::::: 

!!..!!& 

: :S"   o  :     :     ::;:::: 

I 

;  :  :  :  :  :a 

i  i  i  i  i  \& 

:  :sjs   w  :          :  :  :  :  : 

unse 
(Cha 

No. 

i    i    i    •    i    i  i- 

''CO*j                '          »       ^^l,,,! 

In 
O 

pj 
3 

s 

3 

:  :  :  :  :  \s 

i    .  — O 

'      1 

pany  ( 
sTrac 

ivision 

Davis) 
ncourt 

ny.... 

i»4  i  i  i&l'So  i 

Water  Co 

■an 

anal  Com 
yOrchan] 

lore  SuW 

ba  (J.  E. 

ohn  Bette 
'm.  Luiz). 

It  Compa 
■s 

is 

,  c     ,     ,     .  5  3  2  >.     I 

30    .J    .O  fe  g  ^  c_ 

■SCO—  be     ps.s        •     ^acCti£"t 

-51-'™  „    "So    T»    cooQieis  fewS 

S'ScSalgg^jo 

)        ,       ^           •                t       ,       '*'       ~       Cl 

2dB«a52C30te 

u.O 

<dc»a,    S       S    <w>-itZoao&. 

water  supervisor's  REPORT,  1924-1928 


1.35 


i  OS  CM 
■  COO 


OOmOiOOWNNXOO 

•^  FN© 


HU5HHHH  "^^L 


o 

NNOM 


■  COCO 

■  COW5 


lOOCO 
I  OS  O 
■  COi-< 


N^NOOOJNOOONOON 

*■*  cn  co  cm  cm      — i      t^- co 


t-  CO 

coco 


MiOONOSlflCDtDON^t 
»'*C000~-OilOc0'^*0C003 

cq       1-h  c&cc 


~HCM 

cooo 

CNJOO 


CO  -^  O  CO  CO 

CM  *-h  CM  iO 

Oi  CM 


«5  CO    <D 
>CCD   > 

**«cm 


<ocooo-^oo-^*coooco 


03  « 


c^co^ujicedt^rJoooooico 


oo  aj 

O—    03 


d 

- 

O   C3 

O  a 

~  I 
So 


3*0~ 

«  £« 

D, 


o 


w 


fl  > 

cd  o 

>1 

03  "1 

*ss 

w    , 

«K 

—  CO 


19 


^J 


e-a 

03   Ml 

ja  3 
o  o 

>.    s<» 

3  >  ■«-» 
OS  •-  3 
g.     pj  5 

a  os  s 
6   •§* 

s   s.s  1 

•g     O-oS 
_J        2        »-■  as        <a 

g  .agissg-s 

t.H  oo  a  _-g  E:^ 

4>     ,  03  —  J3-".-   ° 
.«    fc--rt    3>-*J«    4*    S    o 

«*■§  «3»nSS 
oK"       3  >-  o« 

ojT  9 

60  oj   0--3"**  w-r^'r) 
os  S-r.tJ  i-*>  3  3 

£  I  !N-§  S-3-3 


J5 


> 

O 

X. 

-t-» 

* 

Id 

T3 

3 

oo 

00 

CO 

ja 

o 

on 

3 

ja 

t» 

-♦a 

3 

3 

1 

03 

m 


m 

c 


o. 

CD 

c 


o 

I* 

"o3 

a 

03 

Q 


So 
^2 

II 

•3  « 

I-    M 

.&   3 

-T3-0 

&        11 

^«« 

— I     L-     I_    -*-■ 

=—  2  2^ 

;«2  fe-2 

?  g-28 

OScg 

"C  £&.. 

a  =5"" 
S  "^oo 

t-    of    03  co 
O   oj  3     « 

-     =   OJ 


03 


i::ii 


DIVlsloX    OF    WATER    RESOURi  I  - 


oo 

W 
►J 
« 
< 


oo 
eg 


Z 
O 

CO 
K 
W 
> 


> 

»— i 

« 

w 
a 

H 

< 

w 

to 


3 


•  •  B — 2iS 


-  r 

POM 

s 

CO 

-  H  r.  n 


©©©O©««f*.o»oc 


C«3 

cooxmocc  • 

CI  t©  »C  tO  CO  CI  iC 

<n  o»  oo  o  to  —  I-  »o 
— -  cOiQ  «© 


f  00 


-  —  -  _  I  .  I  ,  I  .  ,  - 


> 

i 

— ' 

a 


£ 


B 

B 

■A 


3 

-: 


a 


—  —  -5 

v-  3  S 


I 


::  —  -i — 
I 30 


C  N  iC  iff  tfl  CJ  d  O  CC 

cj  »o  r:  r^.  cc  ^  —  - 
Hied-        us 


CO  O  QNOOCWiOOOOl 

— I  -'i  — T 


■T  lO  ■— • 


u:  c i  r^  i^  c  t  c  a  m 

c:  cc  —  r  -  -.o  ©  o: 
ccoo*c  -*       cc  -* 


.  > 


ooc4St»c>oaoooco«oo 


'-    C   --l.l--OMNCCi'-'NO         r-  —  *^-      .  C»  CO  — «ifCO  —  IONO—  f"- 


=   = 


t 

-  =s 


5| 

It 


©•a<5 

=  3.S 


-  II 


SJ 


5h 

02   m 


z    - 


3 

3 
CO 


1-  1.° 

-  - 
~7.~ 


->.;-  =  ■ 


30  2 


0  "J  - 


v.  3_ 

mSol™™ 

—  '-T  5  -j  x  il 


W     S 


^ 


3:3.8  8553  SSzSlS    =f- 


a 
< 


is 

".Sf  t  —  -  »  c  i  3-S 
i.gjsoo  geo.S  o,5  o  a 

—  ~  2  —    £  «  S  jj  W  ■ 

iea>-;OcSSc}h£dn 


water  supervisor's  REPORT,   1924-1928 


137 


00  — < 

»o 

OCO 

Tf 

o  oo 

CM  OJ 

CO 

CO 

CO 

000  10  00*0 

»o  CO 

CO 

O  f  oo       o 

CO  Tf 

oo 

*v 

o_*o 

CO 

co* 

CO 

CO 

NO-<f  0)W 

^  o 

o> 

COOOiTt"!^ 

CO  lO 

r» 

t>-«-H  CO 

t^OS 

CO 

io  oo" 

CO 

OO  t^ 

o 

CO* 

Tf 

oo 

o 

o  ^ 

Tp 

o» 

q 

^H 

CO*" 

,"H 

T-H 

co    loco    i 

T*  *& 

to 

CO     i  CO  *-h      • 

coo 

oo 

CO  ci 

o 

OiiO 

CO 

CO 

■*J1 

co    ■  ■**  -^  oo 

CO  OS 

CO 

lO       ICO 

l^-OO 

iO 

CO      ■ 

HO  i-t 

■^ 

O   CT> 

t*. 

f-  i-H 

OB 

h-t-r-  coos 

O  b- 

o 

«  f  'O  CO  so 

CO  *-• 

iO 

CO 

CO  CO 

CO 

COOa 

■^r 

t^l-* 

o 

i-H  COCO       !»-< 

Ci  «-< 

1Q 

eoio  co     'CO 

—•  CO 

r- 

CO           «-H         ' 

o— _ 

oo 

coo" 

o 

OO'-" 

o 

f— ( 

IMS 

t-o 

LO 

*o 

t^.***l 

CD 

c  ^r  -* 

a 

OO0*h 

c 

o 

oa 

BO 

I* 

t- 

QJ  CO  OS 

00 

CO 

>^hO 

> 

■a0-60^ 

Cs 

O 

cT 

O  t-i 

O 

Jz;      £ 

«J«  00  TP  00  oooo 

lO 

»H           *— 1 

-<w   -4-> 

>  > 

c3   cs 

*-   t- 

oo 

JJtftf^Qi^ti 

HIOCOOCR 

iH«t~l~ 

lOlC^DNh-  OOOO  Ol  CO 

IQ  to  U)  IC  iC  >0  iC  LO  C 

^  !   !   !    ! 

C     '     i     i      i 

a    '    '    i    • 

a  •    <    '    • 

b  i     :  ; 

O       i      i       i      i 

Q  ;  ;  j 

U    i    i    i    i 

*■*      1      ' 

.5    '    '    '    ' 

m  I  i  !   ! 

-2  &   ! 

t>     1     1     1     1 

A.  Swi 
Compa 
pany— 

8  i  i  i 

§  u  !j3 

w~  I 

£  :S  :» 

«5" 

Hearst  Estate 
L.  A.  Kister.. 
Rio  Bonito  Ra 
J.  E.  Carrico.. 
Henrv  Haselbu 

3U  g 

ri  ej  m 

t. 

Emma  C.  E 

Sutter  Butt 
Western  Ca 
Ralph  Butle 

00 

o 
Eh 

-1 


J3  C 
ts£  - 
SCO 

_o 

So 
ja  CI 

S-tf 

s  a 

o  & 

O  ... 
3     - 

2  & 

=  S3 


c.,5-* 


g*. 


CO 

«J  £ 

S5-S  5 

c  a. 2 

O   t--3 

13  £*- 

3.S<M 

rt     1 _ 

3  -^  t- 
es  fl9  fcn 

—  v  0 

:=  >- 


a  £ 


3    bf.M 
^    3    O 

£.2:3 


«   M  S> 


sfi 

s  °  fe 

■SB  e 

p*   °   V, 

>C2.S  & 

5"S  f -§.g  J 

.|SB2^5 

£  o  £      "  t- 

lii.sis« 

S  >5  fc,  (X  a.  t-i  -1 


p4 


J5 

o 


s 

^ 


m 


3 

pa 


3 

a 

a 


•5 


•s 

CO 


CO       • 

L3  CO 

cy  (M 

■a     j:m 

C5      .    g  -S 
MOO   =    o 

.—  *-i    O    •- 

tn  _.  >  00 

o  S  — "3 

o—  3  t- 
■^.S^g 

»    r-    «    eo 


Ol 

1—1 

CO 

2 

O 

1— 1 

co 

VO 

« 

00 

W 

w 

> 

»— 1 
Q 

< 

« 

H 

W 

> 

t-i 

« 

< 

CQ 

D 

>h 

* 

00000 

CO 

a<  *c 

l  -  O  OO  00  O 

OS 

bl)  <b 

CO  CO         00  CO 

r^. 

a  •*-" 

a>  « 

»-   tji 

5"E 

-»-• - 

otal 
srsion 
ril  to 
ober, 
e-feet 

00 

O  CO  CO  0  CO 

W5 

o»  0  r-  ^r  *o 

^« 

r^t-cooo-f 

q 

M 

-* 

(-. 

0) 

J2 

!    !     1-^     ! 

■* 

0 

1      1      1  f— (      1 

,— • 

•H 

Q 

O 

1           icO      1 

^ 

3 

(  lO       1  CO       1 

en 

lO       'OO       ' 

M< 

CD 

CO 

P. 

O 

CQ 

-*^ 

b-          i^-"** 

>2 

3 
3 

CO  to     1  0  40" 

CO 

r*-     ii^-co 

00 

1 

CO      "CO 

10 

1- 

<! 

09 

BQ 

t>-        »OC0      t 

C 

>i 

-h'  OO   fH  ^          1 

10 

O 

00^0:0     I 

00 

"oa 

"3 

CO             *o      • 

OS 

»-3 

S> 

> 

T3 

3 

r»-      10 

O 

CO  "*t«  i— '  CO  <M 

*<** 

H 

3 

10  1— '  '-•  -r  1- 

OS 

O 

s 

3 
>-3 

COCO  ^CO  CO 

to 

t--     1       10  0 

>. 

i-5    1 0  0  -* 

t— 

03 

CO          INI-Tl* 

S 

-HI            C0f-< 

CO 

*- 

a 

<l 

(NOOOON 

hue 

Numbe 
and  siz 
of  pum 

.     - 

C)  O 
1       1 

JmV^m 

♦Mile 
and 
bank 

00  CM  CO  CO  *o 

tN  rf  10  CO  S 

* 

i  i  ij  i 

!    !    !^   ! 

1    1    1  »-    1 

1      1      1  OS      ■ 

I    ^ 

^    ! 

,    .    ,<_: 

!    !    !-■ «*° 

1    1    '-^*o 

!  c  =^ 

,    |    ,  «  rf 

^--    i^--f_4'<ji 

CO      1  CO      m      . 

1       .     r/j     Oj 

O        1    O    O    O 

M 

55    ;^2:^ 

i 

*^  -*-■  -*-  ^>- 

3      .333 

-2  >>  J-  Jl  n 

V 

1 

6  B  0  0  6 

O  OOOO 

eo  ^  on  co   eo 

EtEEE 

t-     »-     l_     i_     1- 

d     "     —     -*     — 

t=--gfe&HfcH 

t-      Zl      fc-      J-      t- 

OO    O    «    0> 
P-^    >     >     > 

tf  o«s:^; 

JJ  ^  _CL;  _CJ  JU 

CD 

• 

^^^^ 

B 

O 

to    «-     CO    (O    CO 

>,  rj  >,  >,  >, 

(_    J   (-   t-   (- 

-    -    n    -   r: 

^ru^SS 

1 

'P 


— 


15 

~  « 
3  ta 

•2.H 

3  o 

3  ^ 

>. 

2-S 

—    a) 

-o  > 


ED 


0  "- 

f  «  ^ 

=!   «.° 

01  M^. 

=  a 

°—  ^ 
'S-3  c 

s  fc  s 

ca  c  l- 
-S'S  2 

^  c5._m 


IMS 


DIVISION    OF    WATER   RESOURCES 


w 

2 

O 

t-H 

r/i 

00 

« 

W 
> 

CQ 

P 

< 

H 

« 

> 

t— I 

PQ 


■.it         o» 

(31 

i    i    i    i          r>. 

r~ 

3 

■    •    i    •          m 

e-i 

■ 

!    !    !    !         s> 

CO 

■4-f 

J 

£ 

c 

fa 

0) 

■ 

, 

m  O  ©  r-  C»        C-» 

M««Pl,       o 

e*d  -  cN           m 

*i« 

i 

■ 

CO 
CI 

■ 

g 

s* 

CO 

-< 

o 

Total 
diversion 
April  to 
October, 
acre-feet 

WMWO               CO 

00 

©O-ep  5               m 

■»■  m      o>          ©_ 
^" 

CO 

o 
» 

m" 

CO 

!  i  !  !        o 

o 

1 

■    i    i    <          e* 

CM 

5 

S 

■  i    i    i 

■  i    i    i 

.2 

coco    ico          r- 

•>»> 

—.  co    >  co           oo 

~ 

1 

i  -^                CO 

CC 

^ 

•& 

■M 

a 

40 

c& 

■*-> 

■B 

§ 

3 

--co     i  — »           O 

"5 

MU3      ito              m 

oo 

4 

i-t      I C*              CO 

r^ 

h 

< 

o" 

o" 

Q 

■ 

C3 

CO 

—  mm  —           — 

CO 

o 

oocM-*rr—           t*- 

03 

JO 

3 

-*  -«        CM               ec| 

oo 

o> 

<~3 

00 

oo 

.5 

*t3 

X 

CD 

a 

n«    ■«          m 

<OQ0      <0               l~> 

s 

5 

3 

— 1  —         -  i               OJ 

GO 

S 

1-5 

!           <o 

CO 

>t 

;    j 

o  —    !    '•         o 

A 

co         <    •           m 

QO 

s 

l      i               CO 

cO_ 

!    !  <=     •* 

V 

I    .  c 

1       i    CD 

1       I       1       •    C-                1 

i       1       .       i    CD              1 

r= 

I      ■      I      1    > 

!  !  \   l^      ; 

a 

-t: 

!    !    !    !  °       ! 

;  ;  :  ;55    ; 

NOONO 

is  a  ft 

12E 

Num 
and  a 
of  pu 

c 

a 

►jj.j,j,j    « 

•Mile 
and 
batik 

odnn  cm      o 

i    i   i    i    i  a    i 

'    '    '    !    1.2    ' 

•  •**    ! 

.  ^^«.  rt     ! 

CO      '      '               .— •      ' 

a    !    !  o  o  t    ! 

§  i  :^~<S  i 

3 

o    '  -.  o  o  g    ; 

u 

O  d OOO a 

V 

k.       1_       L-       k.       •_     —             , 

I 

£  J.Sc2f2  §  : 

*~  *-  *~  *~  *-  -**    , 

£oog;S!£  • 

j^  -C*  ^*  _o  _t  •— '  £, 

to 

3 
o 

in    Cw    U    CD    CD    o  ^t 

>,  CQ     p     >,   >.   jf     CD 

H 

*■  ft  *  L  l-  =  A 

CCS  — ^ 

Sxkssw 

— 


"S      g  £ 


ss 


cS.S"2SSco,-Q    - 
S^g--S^m=f± 

.S"  »  a  «  c  s—  a  « 

^  5 

v  %r:  s  *-  o«  a-g 


•    "d.5  .,-  -  •  • 


•  E  5™. 

c5^s 


.1 


water  supervisor's  REPORT,   1924-3928 


139 


CM 

Oi 

»-H 

co" 

S5 

O 

•— i 

CO 

00 

w 

> 

>-J 

hH 

PQ 

Q 

< 

i     i     t     i     i            o 

o 

(III!                     CO 

CO 

T3 

CO 

i       i       i       i      i                OS 

°1 

•j3 

P 

I— t 

~* 

$3 

s 

*c 

K 

P 

Si 

1 

COOtOON               oa 

eo 

*ra 

GO  OSiO  O  CM              -* 

o 

*- 

«-H           *•    .-H-H                  -^ 

o 

CD 

p 

d 

<p 

•<* 

■5 

rotal 
version 
pril  to 
ctober, 
xe-feet 

N«OWH               tM 

o 

r— t-  cot-  o*           oo 

"5 

tN               oo          *a* 

t-^ 

00 

CO 

eo 

?<oS 

h 

CM 

eq 

P 

i       i       i      I      I                CO 

eo 

■a 

I       I       i       i       i                ■** 

■^< 

o 

45 

O 

O 

CO      I      I      t  t-              © 

o 

CN      t      I      iCM              t- 

C3 

a 

*"*, 

°i 

V 

•<* 

■"»<" 

-*» 

a 

p 

>*a 

CO 

4> 

Oi 

P 

00 

3 

COt—  CO  CO  CO                o 

eo 

os  co       ■«*  r—           io 

CO 

1 

CO 

eN             tN 

r^ 

t-4 

eo 

■< 

oo 

oo" 

C3 

d 

CO 

Oi 

p 
.2 

>. 

if  PcDOicN             O 

oo 

OS               tNW               Oi 

o 

"co 

3 

e*           eo 

00 

fa 

1-3 

P 

oi" 

Ol 

> 

T3 

3 

ICO      • 

eg 

N       IC5      1       1                © 

^H 

d 

Id 

CO      i            it              os 

CD 

o 

3 

iii             eo 

t-^ 

s 

>-7> 

!       i    !        °* 

oT 

I      'OS      ! 

>. 

i      i*      iifl             o 

exi 

09 

11           I co             *o 

~ 

s 

II              li-1                CO 

"*l 

■I         !       d      co 

CD 

I!                 9 

II                  ■              CO 

1       I       1       1           u, 

i      i      i      .-^   JO       © 

■* 

i      i      i      iO  >       © 

O 

■g 

;  :  :  :w:a    <* 

CO 

Q. 

^ 

o 

i  i  i  i  fc 

(MOO00(M  O 

b  o>  a 

Numbe 
and  siz 
of  pum 

•p 

03 

Li 

© 

_3_l_)_ WJ        # 

.fg* 

00  <M  IO  IM  CD  W5        O 

M-*^IO(ON        ,-1 

S   -I   cl 

■    ■    !    i    i    !  c    !       ! 

O     •         1 

!  ^     . 

03 

■   !   |    J ^^ L-SP  !       ! 

co    '         » ^^<"E     i 

6    '    '    '  6  d1""1    >        ' 

-**    !    !    !  ■*■*  -*±  is    !        ! 

a    ;    ;    ;  c  a  £ 

"    ■    i      ~  "  —    . 

t- 

p*    I    j    ;Ph0<O    i       . 

P 

03 

.    i    >    'T^T-a    ! 

3 

O      '      '      '  O   O   3      '           ' 

P 

o  :  :  loo «  ;     ; 

■«J 

a    !    '    !  a  2  6    ' 

,2 

a  :     :  Iso 

P 

t-  .     .  ^  t-     ,     i 

03      ,  M        i    03    03   3      i            i 

Cm  -    a>  -  fcfe  O     '          ' 

<uli  gU  «  i>  oi 
>  a  C  o3  >  >  <=o    I 

-*-.  *-      ,*_>>.  .^.  iff    CO        ~ 

*■  c  a  c  ^  LSft 
"  S,"  o3  g  «T30 

SqiSqSSk 

a 

_C3 

— 


o 
O 


_cu 

CO 


la  03 
2  ° 

li 


w 
a 


3 
o 

■p 


o 
o. 

1 


'O 

<N 

ca 

CO 

p 

oj 

en 

QJ 

o 

5 
3 

1 

03 

•o 

o 

»o 

CI 

0b 

T— 1 

> 

irs      a 


S3 


3 

.8 

OS 


•WE 


•E  a^^i 

.b"3.T3   °° 
co  <u  ^  JS 

■s.  as? 


cO 


osja 


a. 2 

m  2  9 
■  -   d  0!  m  -*-*  ^ 

> .—  -     *-  tii  as 

5 


lg 

flj  o  «  eo  7:  i; 

1  >,-2  «  C.T3-2 
~t  S  »o  t-  g-S 

J5  ij.5  *-  ^  S  S. 
<<Pc2;ofeW" 


140 


DIVISION    OF    WATER    RESOUR<  ES 


CO 

CM 

o\ 

IH 

CO 

2 

O 

i— i 

co 

CO 

« 

CO 

W 

w 

> 

« 

P 

<5 

K 

H 

w 

> 

hH 

« 

<: 

« 

S3 

tH 

>■■            10 

•o 

•     i     i            l>- 

r  - 

3 

8 

III             OO 

00 

»- 

I 

S 

C 

fa 

CV 

S 

Tl 

WOO              f 

■O 
M 

fa 

-11           ^ 

°1 

fa 

s 

0) 

j3 

T 

-«*** 

< 

o 

Total 
diversioD 
April  to 
October, 
acre-feet 

i-iCS  o            oo 

-If!                     CN 

QO 

to 
co 

CO 
CO 

fa 

J 

O 

•d 

Q 

o 

fa 

!   !   !        >c 

IO 

J3 

a 

B 

I          1          I                        ■>»! 

^r 

Ill                        N 

CM 

!  !  i        ^> 

<N 

-«j 

Q, 

B 

OT 

*a 

v 

*£ 

1 

I00"3               CO 

CO 

'COS©               *- 

i 

1              -H                        CO 

00 

V 

2 

<J 

!               °° 

OO 

CO 

d 

00 

a 

X 

N  — 06               OS 

t— 1 

o 

3 

•-■CO                  OS 

•o 

"S 

CN               CO 

CO 

fa 

•l 

OS 

o> 

> 

T3 
>* 

3 

S3 

MX      I               OS 

OS 

C3 

a 

■»      •               O 

»o 

O 

s 

a 
i-s 

i            r- 

1^ 

00 

>. 

Oil            as 

cs 

s 

"    1    I'J      n 

c  c       ;   ;  >    r~r 
•2.2      !   !  g 

CI 
CO 

fa    fa       i       i       i    4)              < 

<U    CO       i       .       .    <-              1 

a 

°  °    !         El 

XX.  S  i  i        i 

CNO(O00MO 

ti  a  o> 

12S 

.ts 

N'um 
ande 
of  pu 

> 
cd 

fa 

o 

^  ^  _;_:_:  ^     pj 

•Mile 
and 
bank 

OO  <M  lO  <M  CO  io        O 

•-H 

i      I      1      I      1      1            1 
. — .     i      I      1      I      1            I 

*»   i   i   i*^  i  a   i 

c          i-g  1 3 

d<     '  bo 

CO      ■                     *-^.«      i 

5    ;    ;    loo-*  £    ; 

* 

d    !    !    !  d.5"    ! 
—    !    !    ,  —  -£-o 

'=  :  :  i'sSo  : 
B  i  i  iBS"  i 

fa 

00 

.'■I    .""Ttj    i 

3 

o    •    •    i  o  o  a    • 

fa 

o  ;  ;  ;uu  «  : 

CD       1       1       I    K    n    ^       • 

a  :  :  :e  st5  : 

b: 

t.    ;    I    ,  •-  «. w    , 
jd    .    .    ,  w  «  c    i 

t*<      i    4)      '&"►*.    O      • 

«  £  2  ■:  »oa 

>  «  e  «  >  >  m  ; 
(3-ii-ifiBE  : 

ioooii:"- 

.2 

s 

o 
H 

sSjIJLaiQ 

^  Q  pS  Q  ^  ,<  K 

o 

fa 

c 

I 

E 


_o 
a  -^i 

o  — 

il 

o  S 


ra»c 


w.    CQ 

o  a 

.S  o 

a?. 


^S2 

i    C    oi 

^  SO 

5IJ 


>-Efs 

-a" 
m  c:  l; 

•Mi 

cj   t-   C 

1W 


i 


a"0  • 

C    C3 

>  >.  5 

ill 

Se.2 

S.2  »> 
_  V5  tsc 

g  _««, 

4.    »-     t) 

hi 

X  o   ^ 

C    5E    tsf 

*  "a 
1 


water  supervisor's  REPORT,   1924-1928 


141 


fS 


_      Q      O      t"      fll 

o  §'E  ©  i 

^08 


-3 

2 


a 
< 


^    4)    ft 

a>  n  a 


OOO  OOO  ©  tOOW       OtJ<«0        iocmcd© 
OOCMO'-'CDfOCOaiiNCO         tDMCO'O^'f  NO(D 


OOONOO 


©  OO  O  tDi-i  C^tMOO        ©CO©CDi-l©©        ©©©Oi 


OOWOl'tO«iOOO<-' 

iracO'-tiM^Ht^.yD»OKti© 


t^.^©*-noe*iM©<N^      co      oooir^i-t 


©©oj  co 

tP  QOI>^  CO 


0©^H^H 

Tt*coodco 


©  ©  CO  00  CO  -*i< 


©  OO  Tf  Oi  CD  00  CO 


CD  CO  CO  CD  r-  © 


«*-^©©O0Tt<«-H© 


©© 

CO  lO 


©iO©t^ 


©© 

CO© 


(NOOlNcOOOOi-iiCCl'HcONONiOOCXMCOltiWONOOcDOlO'-i 

:>:  ;o  >c  io  c  '^  i  -  i  -  i  -  cc  *  ^  r.  r.  r.  ^  c-  -  c  c  -^  -  -  -  c  i  :o  c  ■•- 


1      1      - 
CD     CD     O 

li     l1    CD     -' 

sail 

dddS 


o 


KJ. 


.§  Si  a 


HO 


w    CO 

cSa 

WO 


sQ_ga 

KOtkH 


51 


.    CO 

2:§ 


o 


is 

■J 

o 


■  es 

tr  be 


'£  §5=  *1  -w  K|  ^Isa 

c)    .    .    .  »s    .  «  c      r  c  s^  5|? 


o 
H 


a 


a 
a> 
tn 

-a 

t- 

a 
S 

T3 

I 


.2 

9 


5CX1 


►J 

§03  .J 

srills 

2  Ih     k.  .CO 

§    £3  -r  H 

o  u  *s>  -a  "i  £,  oo 

<u     .-.-  "o>-"i? 

=•««  sib  _  a 

nP  «  °  2  -  -r 

=  fe  «  rt^:  og; 
3  S|j  S  8  j, 

—  _    3    U    «    SJ   £ 


142 


DIVISION    OF    WATER    RESOURI  ES 


fl 


o 
o\ 

W 

CQ 
< 


«3 


c/3 
O 
« 
> 


W 
> 

t-H 
« 

< 
o 

t-H 

K 
W 

S 
< 


J 
3 

S 


is 

a 

a. 


5 


-•g     xooicn      ooo«oo      onos  — <  — 

- .2  £- o>  cc  »c  — - 1-      wr  ^ooio  j-ict^o»  «  r~ 


—      =  i> 


o      —  —  — ' 
~  c-1 


OICKMO 


C-l  — I  — 


<M  <M  r~  O  '<£>  C*  O  O  C* 

•r  —  ~  c  i  ?t  —  —  rr  -r 


<^  t-H 


— 


!r  «  o. 

-5  5— 


a 


"3  o 


—  — 
o  o 
ZZ 


:  o  o 


cooo 
to 

U5 


-r  i  r  r  -    /  -  o  r  .-  -  i  •  c  ^  i  ic  i ■;  r.  :  i  :;  it:  m  if;  i  -  z  -  r.  i  -  -  c  - 
^r 

W«MfC*NNr>00XfXO!O)      ■fJ10000-'--H.Nn^u;(0N 


fv    V    f. 

— 

»-. »-. »-. 


SC^-K-C 


'EOS  a 


=  ---  S-  eim-phsb 


<  «:  o  ~  n-' o  £uS 


odd 


wt3coK5o(--5s-<d 


si 

o  rt  3 

.  «:=    • 

csoa 


— k 


:  co 

—  c 

-- 1 


O  °  "S    ■  «  _  «>  e*  <*  - 


D   Q?   9" 


o  °  t  "^  ^  sq  «  #  5!  9 


.    ..- 'm  >■»  >»  ^»  5 


5 

o 


fcSS 

Zs  — • 

c;  "* 
i'  — ^ 

2h2 

r:         9 

-  -:  - 
/.  --  ~ 
-».  -  ■   — . 


-*    a 


I'M 

^  -  a* 

Ha  1 


S  c.—  >— 

8r  ai 


§ 

r 
SB 


_  u  a,  w  cc 
_S  nJi-s'Z 

»S^  - 
-*« 


S"*  3  o  °> 


-i   >   =  a.  a  "■ 

«  i>   «  n  d«    • 

C  C 

o  a 


1 


2 


.3 


co: 


o        ™ 

S.  v 

•  ©  n       — 


is 


E  -  ~ 

t-  fM^ 
_C  3>  C. 

2«1 


S5J 


E-CS 
lsla 

cog  2-£  as 

o  o  —  .=  5  j:  i.  e 

2=2  8.8.1  SJ 

Cb 


WATER   SUPERVISOR'S    REPORT,    1924—1928 


143 


n 


a 


Is  si 


T3 

O 

a 


£ 


M 
a 

a 

CO 


s 

< 


B. 

< 


a  M  3 
2;  ca  o 


41  H 

*    c 


t— „«      o  o  ©  ©  ^t<  r— 


OIN  t»  CO 

^*  iO       ;r*©  c^ 


cOcMOSCO-^OcO^c© 


a* 


co  '.o  oo 


WOUNOONCO 


coco  --< 


CD        CO 

OOOiiN 


Th  OO'* 


^ 


o  o 


-*        CO 


^H  C«  ^ 

©*      ojc*  — i 


©^OrfC04Ot^00  00 


C>4COOOeN»©00»^l005'^<^t^©C^M'*005C^COTr»CCN»iOt^.OOCOCqQ3t>-i— i©-^ 

cococo*o^<©^r^^o6GoocoSoioaoioi©©"©©^i^W'^e^ 


ST3 

•2g 


1/ 
-U  CM 


£7.3 

4   So 

.»      B~~. 
._  -  3o 

^  5*  o.^ 

SB    .-a 

■u  &•—  as 

g.S~g 

°co2„ 

o  a  cq  a  _• 

*»  o ^_  o.- 

O   <r.   &£    t 

-  1-° 


3 


r-.- 


iiiliil 

ev  _  c  •—  •-  si  c 

•S  rt  v  c  o 


J^ 


B" 


^  *■=  s»  «■- 


£23 

□0    00    CO 

'S'3'S 

aaa 
<<< 

odd 


s 
tJ  * 

S| 

a  o 
OO 
<»« 

5  O  t- 


a 

o 
O 


o 
.a  .2 

11 

*"   3: 


.    00 

SB'S 

a-s 


3B{ 


o  o 


—  es_^  —  o. 


SC-2 


S  §  '- 
CQOS 


„  o 

'9  §a  a  3-3-30  «  S 


•30 


o 


=  0 


■3  g  o 

■   .Ji  S^ 
naw0oa,aa<:ooKowwQ-3^^<;S 


U  bt  U  If  J 

.s.a^iS'c.s 

"T3  "C  "C  i  "> 

fc*        L.        b.    "         QJ 


^*   °CQ-5   <u    CD   CO   rt^^ 

..22  bCffl  >>>>>>  a    . 

agsosss£a 
^sasois 


— 
O 


dc 


!<   Ci   B   B 


CO 

■u 

B 

►J 

CO 


a 

03 


o 
1 


s 
55 


►J 

= 
- 


2~j 


■5  a 


>o 


3 
O 

a 


n 
.  us 
t  j)  « 
fe  "  0 

5  a  s 

Jos 

P      .    3 


I^b" 
5  2  a 

B    »-  **- 

™2-§-S 

ra  B  r« 


&"SSS-2|§ 


—   •-   O  "*^        ■*—  w  s^ 

5^°  §-2=1  &* 

■aaJj-s-s-si-s 


*--"  o*-^s  3  J> 

5  =  2  o  g  £.£:  g 
Sjch  g-^zaio 

#     m(  t-  m  m  •  a 


144 


division    OP    w  \ Ti  i:    RESOURCES 


eg 


oo 
eg 


Z 
O 

I— 1 

w 

> 


PQ  & 
<  W 
H     > 

i— i 
« 

< 
u 

i— i 

w 
< 


n 

i  a 

-re 


jBrfl 

HJ$Ji 


I 


J! 
S 

c 


a 


S5  B* 


•  5 


3 

9 


s.a-: 


8' 


OS         00         "i  M  «  CO  p:  '£nO  «  M  <M  M  V  WM 


§2 


CO 

OOOO 


s 


"8 

i.  =  =  = 
2.2.2.2 


>  .-  S 


E  o  =  o 


s  = 

.2.2 
S  '5j 


o  o" 

zz 


o-*o^( 


op- 


3 


hj:,j  ^  a:  si  hJ  *i  as  p4  -:  tf  -3  ^  j  jj  as,-3  as  as  j  j  j  j  as  as  a:  as  as  a:  as 

MOXMCoo^ujai«h.ON'fioaM«'J,ic:ii'M-i-crir-t--o« 

CO  CO  CQ IC    C     :i-NNo6o6c>OaO>QOJdc6d--'-  — "^ir^'-iOON 


a 


a  ■  ■   - 


a 
— Q  a  a>  b.s 


_.  —  —  - 


CO 


<co 


s  s 

=  - 
5  s 


-  a 


/ 


5 

o-S 


£ 

I 

3 

o 

3 

w 
e*  >. 

-  a 


CjE 

trie 


s  s  . 

o  o     .  ~ 
=  — r=  t-  -      ~   K.S  o 
T-_  ,9  *  3  !j  Q  5  Si*  ,aa-ooonu      Is 


jZ.= 


^.a  IN  rs  a 


t-s  .     «  a^  =  3  «     *  g  s  -  - 


§ 

S, 


it 
o 

n 


-i  ■ 

•       e 

a      = 

in      •- 

- 

O        -3 


— 

E 

o 


'«.  si«,T 


■3    d 


2  | 


r   -   wi 
t*B3< 

~  u  _   :  i- 

O   O  c  a  o 


w  s 

1.  - 

n  o 

a  u 

—  o 


- 

5  €ia 

^   «-• 

|  u 

o'S  •- 

"-co 

2  — ^ 


•,  I  i 
^  =  s 

1  - 


a 
c 


M 


7 


5      S 


1 

- 


i  3  E-. 

.2  -  sj 


J  c 


c    '-    — 
H    -    -r.     - 

t-  Mm  «  c 

t/i  a> 

«  i~ 

-3  «t 


*    *Ji- 


^5 
1] 


water  supervisor's  REPORT,   1924-1928 


145 


^•O**  o 

o 

2 

1<OWO 

C5 

OU5  000 

•~i 

OS 

B 

i-Tt^odof 

Cs 

* 

CI 

CO 

g 

»o 

O 

^T 

8 

co- 

h 

ws 

o 

>«3 

¥? 

CO     -*> 

-HOOO 

o 

— «  o  -^  %.  <" 

5  m-3.c.r 

NtTOO 

00 

CON  CO  CO 

oo 

"H-'d'cD 

© 

o*o*co 

00 

=5SOS 

1-) 

•HOlOM 

CO 

JS 

NNCQO 

CO 

*«*  ^  CO  go 

c© 

o 

*-T 

CO 

o 

O 

0) 

ooot- 

t^ 

a 

B 

NWfMM 

b- 

*0  OJQO  CO 

oa 

*-*C<)CO 

00 

"c. 

a> 

TO 

to 

i 

O  00*0 

^ 

CO  lO  CO  CO 

•** 

CO  O  ©3J 

oo 

of  coco* 

o" 

3 

«— 1 

-*: 

•  •^ 

i 

op 

OOOO 

o 

o 

-NOiO 

CO 

09 

_>> 

COOl  *-«  i— 

■^ 

e 

3 

CMtT  Tti  i-H 

of 

.— 

1-5 

^H 

co 

C 

.2 

"55 

*- 

> 

O  O  O  rj« 

«* 

QO-*r  -*s*  n 

CO 

o 

ONO^d 

^1 

™ 

3 

co  eo~-<r 

of 

>> 

i-j 

^^ 

"■*^> 

o 

s 

OOOO 

o 

•^r  co  o  o 

o 

>> 

CO  OO  CM  CO 

CO 

COCO^Ji 

of 

2 

OOO-h 

rH 

NiOCOO 

J- 

o  -*  ao  co 

CO 

a 

*<3<"— <~ro 

o" 

< 

1— » 

OOOO 

o 

-13 

«OON 

Ol 

o 

to  n  ^t»  *o 

CO 

c3 

efof-** 

o" 

S 

tOiCOO 

CNMr-.^ 

umber 
id  size 
pump 

■       ill 

ofto"      to 

3*?    V 

55  So 

o" 

CO 

> 

CM 

—  —  — — 

rn-^J-* 

*0  Co  CO  **• 

5  ;a 

to  ©'  n  o" 

CO  "■**  ^  LO 

*      •    !    ! 

•  •+*    * 

•  «    •    • 

o-~     i     i 

Oi3    >-g 

—  rn     '.-. 

—  .—  *3    t- 

Mm 

3 

6C  O   Ml—) 

n 

t.    ct  "-^   O 

£ 

d'C   O   cJ 

"Si'^.S5 

o'S.ij" 

■  jibM 

i-  —  - 

an 

"3 

o 

m   i-   99   M 

Q 

c 


o 


Q 

c 


-3 

■a 


~  o 
**-  o 
0-^3 

IS 

»i  o 
c  o 

2  ^ 

3  -*j 
S  = 

«-   f 

si; 


i 


2       ^"* 


rt  J3. 


?0 


"Si 

CD  "" ' 

-8 

- ■  -z 


<~ 


50 


•  - J 

=  - 

0  f 

t.  > 

>  "> 

•r-= 

ni-= 

-a  5 

Ss 

ut; 

S   t. 

93    0} 

.2    S 

QiS 

O  ONO 

t^ 

cj*v 

fc£   O 

O  ON  O 

r- 

CO  OC  CO 

co 

Es 

ofcr^tN 

^" 

^         ,— 

CO 

II 

.— 

tal 

sion 

lto 

ber, 

feet 

Oif-  OJOS 

r*- 

fOOO^« 

t^. 

iO  "-^Ol  OJ 

°i 

0  fe  j.  0  i 

CO  tt"  00**0 

•^ 

«^HCM 

CO 

^<o§ 

\u 

CMOOt*      1 

Is* 

CD 

CO'—  GO       1 

•^ 

-Q 

^<«N       1 

CO 

0 

•■*   ! 

of 

0 

10 

0 

CO 

r*i--.t^-  co 

■* 

,Q 

tuitio 

0 

o\ 

a 

oacco)  o_ 

■^1 

1— * 

0 

oi  ih -r"  t4" 

of 

"S 

> 

-to 

CO 

CO 

*0  <-H  00  OO 

co  -^f  -^  O 

Ol 

CO 

V 

CD  TT  CO  CO 

CP 

1— » 

IH 

Sj 

CO  co  10* 

CO 

O 

< 

^ 

53 

.s 
i 

c^-^r  t^^< 

■**< 

£ 

CO  OS  OO  CM 

co 

0 

^ 

O  O^OO  CO 

°i 

o* 

"3 

3 

»-5 

■^r  ^10  i-T 

co 

< 

0 
> 

0 

15 

•— J 

>> 
3 

C^  N<— 1  CO 

CO 

"^0)»0  <— 

CO 

53 

O 

H 

O 

CO  CO  CO  CO 
CO  CO  '^,  ^H 

CO 

< 

s 

^3 

»-H 

Q 

■*  O  (M^ 

0 

t-~  10  »o  *o 

CO 

iJ 

>> 

C3 

t--0_TT  tO 

CO 

"* 

O 

S 

H-lV 

i>r 

W 

0 

PQ 

n    !o    ! 

N      IH      1 

CO 

« 

^H        '  CO        1 

< 

fo 

< 

H 

CO 

53 

OOOOOO 

O 

^M-"H 

Number 
and  size 
of  pump 

*-"  ^  l>.  f-H 

h- 1 
CO 

« 

■30, 1-24, 
1-26, 

1-16, 

> 
Q 

<M 

o  a 

LO 

— ■   c3 

sa 

W2  C3  CO^J< 

co 

DONO 

Q 

M-^fiO 

53 

< 

.-) 

Oh 

& 

< 

H 

hJ 

H 

Q 

CO 

=) 
»-, 
00 

gatioD  Company 

ion  District 

istrict 

District 

"E-sas 

i.Sc- 

-  t-  0  a 

JSbsei 

6G  >— J  ~T  •— ■ 

a  2  £-* 

'-^—  t- 

*^  "£     -     3 

SK.-T 

03 

• 

"£   £  =0   bC 

0 

Q  s 


= 
o 

c 
c 

= 


T3 
C 

a 

M 

te 

3 

_o 

9 


o.2 
co  "3 


L>.2       c 

^r->      1-1 


3 


.2  t£  o 

TJCC 

=    Oj^ 

~    C3 


M 


o  o 

-a  s 


- 

»  to  ^^ 
•  —  •-■  ^-   cj   ~   ~ 

^3  o»s  m  oo  3 
"  S  2"_=i  o 

«HQ  g  =  0 

«  3  o  v<  v*  a 

_'— '    o    o    o 

c  o  o  o  -^ 
■fi  to  t-  <q  to  O 

S    HO    ;    -     rj 

^^  3.S.S  - 

g  o  a  c.  z..  ac 

■°s  =  =  ;e 
:  5^£l,(1h  a 

3    1.  J5  3 

-CS.M  .:  ^i 
^  -1        3  _3  -rj 

-  2,p  I  1 
,'*3       o  S** 

5  o"2ccm  5 

°    CJ    ^    5    —  J- 

1^3  is 

1    O  *-    •-    »- 

O™    «    1>    © 

.—  V-.    r:  — [-^^ 
-  3    Of 

tf  CD    Sl_^.u- 
=     3-000 

S-3  =  3  =  3 

«    £-3.3.3.= 

CJ    >    3    V    W    U 

=  ^^i  99° 

—  o  E— •- '- ■* 
._J3  c  o  c  ; 
~H^.Hc-c- 


11— 6S336 


14fi 


DIVISION"    OF    WATKR    KKKOI    |{i    I  - 


vo 
tN 


fa 

W 
> 

fa 

2 

HH 

a 

< 
o 

•— > 

< 
co 

Q 
O 

o 


en 

W 
hi 

m   fa 
<   fa 

H     to 

2 

O 

i— ( 
eo 

fa 

W 

> 

i— i 

Q 
co 
Q 

2 
< 

fa 

p 

< 

H 

W 
Q 


&-s 


:.b 


>. 

3 

a 

o 

S 


1 

i 


j 


3 


3 


a 


S  "  a 
g-g  a, 
Z  S3 


J 


i  •--  r .  BO 
_  i  <£>  o»  <r> 

OOtOOQO 


eg  x  -  3 

G  —  S   5 


»o  ■**  <© 


B 


N00-O 


<M  O  ©  <M 


03  00  —  OO 
en  c©  r~  © 


c>  e-i      — 


--  —  i  -  ~ 

CO  'f  ^f"  »o 


i5i 


fill 

JS'E-2  6 


S 
o 
H 


.s 

"8 

c 
3 

S 


.  is 

•a  o 

CO  a 

— -  u 


c 
o 

i 

2 

X 

0> 


»-  oc 


O    (D 

fly**        T3 

>   3        c 

-c 

9 

3 

§►5.008 

—  v  c*  - 

•-    «    3    = 

C   g"-   3 
*-   Q.9  c*  « 

c        ■J! 

T3  g.2  £  <* 

tines': 

—  -^  —  -3  o 

—  « 5  2  ° 

«  - 

3  3<n^<  „ 

Si  «-a-o  = 
~i  *  v  o 

T?  2-  —  —' 

o  o  c>  £ 

■s  5  o  <S 

"18 


5 


.5    04 

4—   fe   t:    —   «' 

_o  a  -  =  — 
llfll 

lg£!| 

-oi  £  j=  ^:  ^ 

-  5  6C  te 

■»f)3    3  _J 

■aZ.-2.-Z  3 

—  gc/3  50  B 

M   ".St 

M  3—  - 

2"c  aa.s 

c  a  «  «  * 
•- «  i-  t.  t. 

i*U  o  w  t 

t  *.K.5.5 

-oooo 

W  *-   W-  W-  w- 

c  m  o  o  o 

^a  <=  =  c 

rt^^  o  o   o 

o  >.-^:  w  -^ 

«J  ™   o  o  o 

c  a,  c  c  a 
_rt  8  313 

.2  t  ooo 
Qthhh 


X   X 

'C  r.  0 

CO 

&~ 

O0'*,*'o^ 

1  a 

*yo     «— 

w>" 

E  u 

CO 

■— 

btal 

ersion 

tober, 
c-feet 

cc«f>c  to 

<o 

l-  >   a  o  i; 

-r  CO  »o       V^ 

_7 

^p-ofs 

ci  — 1>» 

t- 

|h 

r^i^»co 

h- 

» 

J 

^  »-  -r 

e» 

s 

5 

M 

^» 

CM 

6 

| 
1 

H  »C  O 

00 

MttNelg 

a. 

i— l 

B 

©  OT  f         00 

CO 

_ 

a. 

CO  ^  CO 

oi 

> 

« 

*- 

i  -  -r  — • 

i-  —  \n 

§ 

■-. 

00 

3 

"*"  -.  ~- 

o 

CO 

l-H 

U 

t*  r^"  -f" 

ci 

Pi 

X 

3 
-1 

2 

z 

t-H 

t3 

X 

oo  o  »c  r  ro 

C-l 

*M  *C  T         tM 

■ra 

c 

d 

3 
*-3 

ccoqo      t- 

CN 

< 

CO 

■n-"  CO  ITS 

V 

a 

.2 

'5 

E 

"^ 

o 

— > 

B 

> 

V 

■«r  io  oi  ci  »o 

00 

2 

'd 

- 

3 

-r  H  —        ^r- 

1- 

< 

l-S 

ieTco*c 

^ 

CO 

o 

Q 

s 

_J 

--. 

c*  ri  r^  t^.oe 

c» 

■ 

- 

VO 

O 

s 

— '  -r  uo        -^ 

CO 
CO 

C7l 

s 

- 

U 

iJ 

o 

— 

CO 

-  c 

•o 

PQ 

CO 

CO            i 

oo_ 

< 

fa 

CO 

2 

O 

< 

JZ 

s 

o 

00 

Q 

|MJ 

i— i 

a 

CO 

^ 

fa 
fa 

oo  oioooco 

> 

^  «  a. 

777^,7 

umbe 
ndsiz 

1-24, 
1-26, 

1-18. 

CO 

z'.  .-«  o 

o" 

Q 
2 

CO 

i 

< 

-^ 

J 

—  ■ 

iflOiCI-  •? 

»^  — 

"i 

cdt>oed 

fa 

T?  IT  7  'p '° 

0 

< 

CO 

H 

J 

W 

Q 

*- 

t> 

.—  ■—    .  —  *- 

h 

oi  'in.a 

V 

X         1              »- 

■ 

C  -  —  *-  -^  — ' 

3 

c ^2  «0Q  « 

s 
* 

lb! 

H5w 

S'eJS-9 

5  >,  ei  =  i 

O  CT-a   a. 

Contra 

Bide  In 

.  and  Jo 
ee-Burk 

3 

O 

8M 

| 

1 


S        iS 


| 


o 

M 

« 

•c 

fe 

« 

3 

u 

■^ 

3 

-     . 

o 

r  s? 

CO 

= 

-  c 

5i 

>j!3 

s:^; 

^.   OP 

8  "3 

■2  * 

— 

^  - 

u     ■' 

8 

-  S  9 


r„ 

— 

B 

= 

-= 

1 

-r 

■; 

3 

— 

y 

- 

_^ 

3 

9 

/. 

■r 

- 

a 

- 

_z 

_ 

_ 

■i 

•— 

— 

— 

— . 

— 

r 

■a 

^ 

" 

— 

c 

i, 

get 


Qf-<: 


water  supervisor's  REPORT,   1924-1928 


147 


w 

<  fe 

o 

I— < 

to 
K 

w 
> 

I— I 

Q 
w 
Q 

< 

to 
< 

w 

Q 


qo 
as 


w 
> 

I— I 
K 

l-H 

S3 

c 

< 
o 

•— > 

< 

Q 

o 

o 


OOOOOOIOI^-OOO 

«-"«o  eo<o      oc>« 


CO 


O^l^        hoOChONh 
oi  to  O        CO  '— * 


C  -  ;0  ~  ~       ic«"   r- 


N1"         ^hOI^        COM  W 
^CO  i-i  o        o  — < 

co  *-i  co"      i-T 


ClO  i—i  CO         ii  CO 


OcD-ifNTr^fQcCNCO 

co  i>.       eq  ^ i?  cq  n in oo 

OO  CO  ih»0         ii  CO 

io"ro~  co       i-T 


CO-^i  ^h  tJI         C^  CO 


r-.  r>-  to 
<M  r-  ^i 

ao»- 


i— •  co     i  oa  oo  cd     1 1^.' 

*0  CO        t  «         I1H 


-  N  0 

1  -1      1*^ 


',    I 


►J  ^  _q  _q  _;  ►j  _q  _q  >j  ^ 

OOiOLlNNCodoN 

co^»«^j«Tr,^"^«-^o»oio 


OS 


O 

«S5 


CO 

rr-  &  3  5 

•-c._.  0  a, 

3  2- 


X  » 


3  >-.§-?  1 

5^>   CO   C5.2 

S3  !*■?■«■*» 


SfJa' 


90. 


§6 


-3  -*^  aj  ca  *-- 1-^  "£"  t_ 


-   o    _ 
5SO 

co  i-  a, 

^  =*>  O 


co 

iJ't^wO  £3       Eh 


CO        .3 

OS           3 

rvey 
and 

3        J3 

3          O 

S  J  CQ 

(-S3 

rDep 

ianSl 
gital 

e> 

ss-,- 

c3 

3 

3 
O 

3  is  2 

— 

as  esta 
miles 
miles 

3 
O 
CO 

-_ 

e 

4> 

4>TJT3   ri 

O 

- 

locat 
^ocat 
ousy 

§•^5  £ 

O 

*BOft 

BO 

<"E"H..= 

*» 

elow 
ping 
pmg 
atea 

•°aS5 

S  3  a  a 

i  t- 

C3 

^iSa,  o 

'g     ^ 

■*    =    2   O 

3    C 

moi 
Jian 
lian 
Has 

take 
rted 

^*j  _r- '~ 

^     k.  33.r     o 


S"2  - 


t-  i- 


-  .    ^ 


"     ■«      t-       S 

s:  >  >  a  >~ 

•gssjsa 

"OO  £0^ 

Mu^  (^  C3»—  T3 
3    O   O   ^    o    cO 

■2  3  so 

CO   O   O1- 


■S-S  °-^  -  3 


CO  1 

o  o 
■•43 

Is*   co 

o  = 
l.§ 


Q.'     - 

■  ~  o  o  s  o— , 

QHf-aic-S 


IS 


14s 


DIVISION    OF    WATER    RESOURCES 


PQ 
< 


CM 


X 
o 

o 

co 

w 

»— i 
< 

o 

H 

oo    S 

C*       Q 

W    « 

►J   to 


co 

O 

t-H 

oo 
« 
W 
> 


co 
Q 
2 

< 

< 

H 
-J 
W 
Q 


—  a> 


~        Q 


"8 

m 

— 

.3 


3&8S 

o 

•O   OfO) 

r 

S"8 

•-.  "S 

M 

11 

In 

1 

Total 
iliversion 
March  to 
October, 
acre-fcci 

l-»  o  •>■  <o 

COO*  T  tD 

<o_ 

OO*— *—"'"*" 

• 
• 

M3 

h 

co  ©co- 

CI 

1 

te  ©oo© 

« 

CM 

5 

• 
• 

-*" 

cS 

o©o  cn 

■» 

_2 

VO»CO 

r~ 

a 

~f.  ,*  . J. 

TT 

B 

• 

4* 

— 

1 

©  ©  cat-* 

o» 

♦j 

—  o>co 

3 

ca  ■v  ~-  © 

-»• 

b» 

—  • 

cm 

3 

*-> 
■ 

< 

■ 

1 

« 

fa 

© 

■^  *r 

oo 

a 

<© 

—  '^ 

CO 

a 

j>, 

CO 

■-->  c 

o» 

a 

3 

,-" 

CM 

■** 

•-a 

■ 

a 

.2 

*5 

S 

© 

oo 

to 

> 

* 

—  *t« 

as 

0) 

r-» 

CMI^. 

o 

■3 

3 

rH 

e* 

_>» 

—3 

2 

5 

a 

© 

•—00 

os 

>> 

CM  CO 

iMOO 

CM 

r. 

s 

cm" 

© 

io  — 

o 

to 

C-HT5 

Ol 

CI  W 

OS 

Q. 

< 

oo 

*o  CO 

O 

-c 

»o 

CO  CO 

<M 

o 

© 

—  CO 

b. 

OB 

a 

owo* 

<M  —  —  c* 

aber 
size 
ump 

•      III 

is-o  c. 

.5  c-- 

X  n  o 

*1 

co  coco  go 

1-  —  —  CO 

©cioi  ©' 

1 

iCO 

i  6 

lie 

I  —t 

E 

♦J  v— * 

CJ       . 

0 

15 

■ 

4 

Q  a 

§ 

s 

too  M 

iff! 

13    3    E    »■ 

Mi 

CO 

8  J 

i 


— . 
5 


CM 


a 
o 

CO 


OQ 

W 

.1 

o 

2 

> 

2 

< 

O 

e 

s 

o 

o 

CO 

1 

H 

i 

CJi 

s 

k 

o> 

o 

> 

W 

« 

« 

hJ 

(x, 

c 
'3 
& 

o 

-3 

< 

O 

J 

I— i 
co 

-a 

K 

o 

63 
> 

t-H 

•o 

Q 

a> 

w 

ro 

4fl 

Q 

C! 
00 

2 

-3 

< 

3 

J 

ft 

cu 

-a 

3 

p 

O 

S 

< 

00 

p 

H 

o 

W 

J3 

Q 

S.SSoO        O-^'T^'r' 

5« 

II 

r»  fc- 

~  O       to  ^C-C 

••• 

CO    oo 

-"   2'" 

t>r 

-3 

5| 

C 
t— » 

ersion 
iril  to 
tobcr, 
e-fcct 

t-r~ 

O 
O        c-i  - 

•o 

i^  ^j« 

oo      or>-  —  co 

00 

h*^i 

CO         "0  ~  1  —     J 

CO 

TT  « 

«               <*M 

•^r 

h 

IIO 

00      . 

is 

•  CO 

r~          !  ri  d     ! 

CO 

J 

,»o 

•«            ■OO'*      ■ 

CO 

>"5 

OS 

cS 

■ 

i 

o 

t^.         OS 

oo 

OS      o"  —  ~  o 

•o 

CO  -»• 

**       c^; 

o 

■^  ua 

-H                  1-  71  — 

C4 

-*J 

a. 

Cl" 

4-* 

« 

*- 

M 

CO        ■*• 

S 

i 

3 

COCO 

co      d*  d»« 

00 

■5 

at  .- 

OO        COCJ  —  o 

"5 

i 

ooco 

C*        C^OO  CO  — « 

o_ 

-< 

co" 

a 

c 

■ 

o       t^ 

a 

.2 

>> 

00      ! 

r*      OSC4Q0C4 

t~ 

■i 

O      i 

CM        f'.'l^N 

CM 

'9 

CO                  C3  CO  ~* 

CO 

E 

►-s 

B 

•-I 

CO 

> 

T3 

>> 

3 

o      o 

— 

4) 

o     ' 

O        CMCO-TIM 

0 

= 

O        W5  »-0  M  "*• 

OS 

o 

3 

o_   ! 

CO        —  =.  "J  — 

-r 

S3 

•-5 

^H        , 

co" 

o 

>. 

o   ! 

—        loo  — 

CM 

A 

OO      I 

CO            tco  CM»0 
r*           '«  CM 

1  - 

a 

O      i 

O 

b 

5, 

«J 

oe«« 

O        CM  00  d  CM 

Cl  — 

—         -^  -m  •-«  f* 

«  2  a 

i—  ^^ 

^^             1—   ^H   ^M  ^H 

*HE 

Z  «  o 

4] 

COCO 

CO     cococoZ 

t^  ^ 

~         C5  COCOCM 

*    c 

o'cj 

ci      ci  o  oo  oi 

e« 

k 

0 

3 

»- 

4*  ..      1      1      1     1 

3 

ea 

6    ! 
O    ; 

C3      ! 
-      ■ 

co,o 

-C    3 

a« 
•3  « 

rlrrigation  Distric 
rigated  Farms  Co.: 

1 

3 

5 

6A 

By  Clove 
forniair 
lant  No. 
lant  No. 
lant  No. 
lant  No. 

OS 

s 

O 

"3  J 

rt  — ;  3-.  CL,  CL|  CL, 

X 

HO 

water  supervisor's  REPORT,   1924-1928 


149 


o 
o 


►J 

PQ 

< 

Eh 


eg 


o 
o 

W 

i— i 
< 

s 

o 


O 
O 

> 


w 

Q 

< 

< 
H 

W 
Q 


<t 


•aMt 


<^-  C$  CO         «^MOtJ« 


ooco 


■^   CO  Tt< 

O  CD03 

CD-* 


o  •*  ■*  O  *- 1 

^H   OS   ^^   <— "   ^H 


p 

be 
S3 


g-oo, 
Z  cs  o 


03 


CD  CO  ■—•<—'  OS 

CI  »C  CO  O  (M 

™  oo  r-t —<  e>* 


O  ■*  t--  -S<  -^ 

t^.  os  eo  oo  r~- 


,_,  —  _  r-i  -r, 


t^^i-H         CBCCMON 

®  ci  ci       <m*  cd"  06  os  os 


a 


i-  °  s  £ 


-.*-.   M 


<  COW5  i*3  CO 

^3;*.—  ooooo 
=  "0.222222;     -1 

>,^  Jfcccccc      £ 
S'  S  >>£  ^2  .2  jj  .2  .2     E"1 

xe-o 


»    ■"£. 
fell 

<u  „>  s 


3  9.3 


Sssfss 

3       ■    00    f    C3_ 


|=        o 


11 

tS03 


<=•<    S^PL, 

„-S,-o  a  a 
03  2r  W—  o 

3   t-  W>  w- 

o5-a  >»° 

-  «  "-O  3 
M  >"£  S    O 

3S  £Pg.s 
as  £53  £  g 
.5  >  c  S  - 


■3 


O .  S  „  «g  *j  *^  _rt 

S-6-S.S-  c-S 

c  "  c  —  <n^2  c 

Qv;t-<:r-a22 


■a 


150 


DIVISION    OF   WATl'.U   i;i  sol  R<  I  a 


11 

■3,141 

Industrial 

631 

•2,385 
(') 
(•) 
(•) 
C) 

"5 
CO* 

!9 

-fc- 

s 

3 

1 

3 

c 

"*" 

a 

Total 
diversion 
i    April  to 
October. 

♦* 

OOCCf 

O..*  — OF  — 

I- 

8 
3 

*•— 

4 

E 
O 
n 

4.92 

<84 

1,68 

—  e-i  1-  — <  r- 

1  -  CC  -M  00  CC 
CO*--        - 

i* 

niSH 

-*«  CO  tD  CO      • 
—  CD«C»C      ' 

»o 

i 
« 

J 

1 

3 

•N 

>. 

<5 

Xl 

B 

»- 

WON 

-r  oo  to  t*    . 

0 

"5 
c 

t->. 

e 

—  -  1- 

2:28-    ! 

s. 

cm 

Q 

o< 

,— < 

en 
1 . 

a 

-fOf 

CD(DO)OiC 

0 

0 

1 
£ 

V 

0! 

COM3  •*»» 

■^«  CO  —  <c  ** 

CO 

cu 

o 

o 
►J 

1 

3 
< 

o>       cm 

co" 

5). 

(See  Mil 
)  only. 

«cl«      t  CM 

OWONN 

o» 

3                        -S 

CO 

c 
o 

OJ      no 

OiOXCNrt 

O 

—             «             c 

-•» 

OS      ICM 

^H  CM  ^H  CM. 

O 

OS                    «J                   ^rt 

W 

'S3 

"3 

1—1 

CO 

""              0            "5. 

**-                    ea                    3 

0             _             •£■ 

fc 

•3 
>> 

Department  survey 
(See  Mile  2.  IS). 

cdger  Cut. 

•  to  plowing  on  1.10C 

mpany  plants. 

is  that  to  the  south 

< 

CO      IC6 

CON>h^«0 

^ 

3 

C 

o 

s 

•»      'O 

N0  0301' 

.-H  O  —<  ^t 

^h 

Oh 

o 

o 

a 

3 

1-5 

O      it»i 

cm" 

IO      i  OS 

NIOCOWC3) 

0 

>> 

■91      ito 

—•COCO        Cm5 

0 

o 

s 

03 

""^      1 

rt 

co 

War 
ory. 

gDr 
prioi 

b  Co: 

liven 

"-" 

o 

iver  ( 
rfact 

,  alon 

tion 

Farm 

W 

« 

CO      ICO 

i^t«     •     «o> 

^ 

< 

CO 

O 

CO 

'it 

C. 

CM      tt-i 

■  CI       1       «M 

CI 

3  on  Old  San  Joaquin  R: 
rom  Holly-Western  suga 

3  located  1!  j  miles  soutb 
ugar  Company  for  irriga 

om  California  Irrigated  ] 

Slough.    The  diversion  1 

fc.  <u  o. 

OCMCO 

CM  —  *-< 

1      I      1 

<N00«MCMt>» 
1     1     1     1      1 

> 

Numbe 
and  siz 
of  pum 

i— i 

Q 

^T    •-«    £     * 

M 

cnoaco 

WCDK1'/;  55 

which  is  at  Mile  5 
;  by  reuse  of  watei 

t.     Pumping  planl 
Valley  Land  and 

Slough)  irrigated 

louth  of  Tom  Pain 

CO 

Q 
< 

OCMCM 

OS  CO  CO  ©  <N 
CM  O00  OS  OS 

(X 

D 

ie  Slough  from  its  mouth 

ited  once  prior  to  plowing 

Company. 

c  Slough  and  Dredger  Cu 

y  this  water  was  used  by 

version  was  182  acre-feet. 

area  (south  of  Tom  Paine 

to  lands  both  north  and  e 

< 
H 

w 

Q 

k. 

CO 

3 

1    .fat 

1 

Co 

3.' 

Distric 

£  !  1 !  I  j 

S  !  !  !  !  ! 

long  Tom  Pair 
100  acres  irrig: 
tlameda  Sugar 
n  of  Tom  Pain 
D  sugar  factor 
Novembcrdi 
total  uplands 
,t  Mile  2.9S. 
diverts  water 

Sugar 

:?.ir  <  '■ 
igation 
edFar 

•Western  Si 
-Clover  Irri 

rma  Irrigat 
a)  No.  I... 

nt  No.  :i... 

nt  No.  .i... 
nt  No.  5A. 

10 

s 

0 

Distance  a 
Includes  1, 
Formerly  I 
To  junctio 
After  use  i 
mber  14th. 
This  is  the 
See  plant  1 
This  plant 

D  •,    >, 

,£_2_2  j3_n_K 

H 

•    -•■••■•    o>  *   •  »- 

-—  —3'  c; 

lo2 

3ESSBS 

> 

0 

>KhO 


water  supervisor's  REPORT,   1924-1928 


151 


00 


X 
o 

13 

O 
co 

H 

< 

o 

H 

o 
w 
h 

ffl    co 
H    O 

CO 

> 


CO 

Q 
< 

Oh 

H 

W 
Q 


O 


to 

sis 

o 
t» 

»  s 

5*  S         S? 

■V 

S-c 

T3 

<  S 

a 

-  §  3  fe"S 

OOCOO        WNWO) 

o 

Ol^-O        MMOOO 

Tt« 

5'S  —  -a>£ 

oaoco      iooococo 

^ 

eq^T«H        (o^ 

•^ 

^o§ 

»C  Tt<  OO        »-<CO0O      i 

OS 

■-■ 

MMM       co  coco     • 

M< 

^3 

■^  CM              GO             i 

CO 

o 

^^ 

o 

o 

tCON        OH<#0> 

t~ 

*D- 

CO  OJ  »0         t- CO  h- W5 

a> 

a 

9 

W3  Tt*<M              QOHH 

"S. 

9 

ra 

■"^■^tcM        OOcM  -Ol^- 

CO 

GQ 

3 

t>-t>it^          CO  -H  i-t  CO 

>o 

*£ 

CO  CN  CM               »-h  cN 

CO 

1 

M 

»-* 

e>J 

CO 

a 

C 

o 

<< 

s 

_ 

i-H      i  U5        rtNCOCD 

CO 

a 

.2 

*CQ 

CO      <•**«        OQOcMC© 

us 

"3 

■«*<      "CM        »h  NNH 

•>* 

9 

1-5 

> 

i-H      i  O        <-r-*f«00»0 

a> 

2 

*0      iCO        O  CM  COOS 

oo 

C3 

CD 

O      ICO        i-H  ©CM  »— 1 

ilS 

§ 

§ 

*H 

eq 

§ 

1-5 

i-t      iiO        i-<0^f*0 

i— i 

OO       (09         CDtOOlCC 

*— i 

>> 

t-I        t^H          »-H^HCN'-< 

03 

:              -s 
■               > 

1                                  o 

of 

!   ! co       !*ion| 

w> 

~ 

1      ICM            10)^10   w 

oo 

k> 

,„«,-,£ 

r» 

P, 

!    i           !             a 

«4 

ii            i              a 

ono     nkmnm 

C^*— 1»— 1        »— 1  »— 1  *-*  *— I  *-i 

it  »  Q. 

£.§1 

a  "  b 

g-r)  a 

Z  C9  o 

-si 

coccaj     cococoajtz 

StH"      ocoeoocq 

O  CQ  O)        CS  CO  00  OS  OS 

*   fl 

3 

t- 

a 

CO 

3 

(-. 

II-*-3           till 

V 

1       1    C?      •       1 

•** 

!  Jfw  !  !  !  !  ! 

1  s*5"   !   !   !   !  ! 

?in  i  iii  i 

-^  z  i_,n,^M"5»oco 

»     -'     -     u 

-£-*^  >l_t  o  o  o  o  o 

■3 

d  S  o  rt^Jz;^;^;^; 

-  ^C  O  —  -^  -^  -~  —  — * 
S   '    i.  fe  c  c  c  B  B 

-2 

o 

»SHD 

^-xcaT-.S 
o  35  0^3 

»-—  «  a 

CS   w*i  O 


o      t:  cj  SOi 

a  .  «  m  >.  — 

co  b'a'S^  9 

a  a»s,-,  si« 
§  9  ?-g.2  o 
i:  o  «  cjaj 

»-o  So"1': 
.9  S-S  a  >>« 

—    eS    C5  -  —    •-    <Q 


a  «ra  a« 


•«>5;  S.5  cs  « 

»~  S«  B— 5 

C   CD-c   B   B   co^ 

■"'  o* 


L 


152 


DIVISION"    OF   WATER    RESOURCES 


CM 


> 

i— i 


< 

o 

I— » 
< 


s  s 

-   o 
w  « 

^    O 

J-H 
CO 

> 


CO 

Q 

< 

a, 

< 
H 

W 
Q 


Sa 
II 


c  3  fcT** 

■3.3  -  £  8> 

SJ|Ji 


'a 


3 


I 


a 

V 

D. 


IX 


s 


I 


6      2 


2-3 


i°°S^SS§2gS5SSSg222§gg 


— •  co 


i— "co" 


lOCCINiOh-iOO^CCiOh.NcN 

iO  -n  N  ^"  CO        rt«OtN^ 


IS 


coiftio-^ooi'»-»*uioooO'*ccQOco<Doo><ri^o^r 

IC         CO        -"TINlMHaHCCOMC^  a>  »rs  o 

^H       cc  co»o 


OiOif3-tOiOiCiOCSiOOOOXN^NSN«OWS 

io      eo      r-.o*i-«»»«©cicoa&CM]ootN  o  «o  *-- 

~H  1-H  CO  O*  CO  »C 


■^lOKJ'J'Oh-UJiOOiOOOPltNtONOrONOW 
Cs]         CM  i-"00»0 


(M  t^-iO  CO 

O*  CO  to 


c0t(3OT|ttNCC<4<0000CO00OO  ^T  ■*« '  —*  CO  CO  ^T  CN  C* 

^-  ^1    t-H    ^H  ^-\  ^-    ^-«    *— t 

■      I      I      I       I      I      I      I      1       I      ■      I      I       I      I   0s!     ''''      ' 


3 


»o 

I 

eo 


? 


§ 

a 

« 


"8 

— 
.3 


3 

ft* 

9 


-  —  76  2  S^  £ 


_J  o  o.. 
jCOC  9 


f§ JJllJI j  § 

5  -  U  \  -c  - 


!1J 


_  St3  n^-rs  <-  c  "  _  2 


3    ^O^-C.    w        t-M^-'.iJ"      . 


,9-g- 

.5  mtfc  6  ~'S.  >> 


8a 


.2 

■ 


c 

it 

o 

1 


1 


e«5 

O   o 


•i* 

ceo 

«-3  Cm) 

=  2 


J8 

Si 


water  supervisor's  REPORT,  1924-1928 


153 


in 


> 

I— I 


o 


<3 

co 

n- 

o 

§ 

iH 

O 

w 

« 

IH* 

to 

m 

r/} 

< 

£ 

H 

O 

I— i 

tZJ 

« 

H 

> 

P 
< 

a. 

< 

W 
Q 


«   to  —  J3iS 

"o  fc'C  o  i 


00«0(OMCOO^OW3NM10        O 


CO        y-t  OS        ^t*-.T-IOOw  -^ 


a 


3 


a 

1-5 


>> 

s 


E.T3  O. 

2;  «  o 


£ 


cm  cm* 


COCO 
00<M<N 


HiNwdroNoddoN      t-» 


WO!--<H 


cOOOT-lOoJdcDfHNN^codo' 
<-h         CM 


c^  ^t*  r^- ©  co  co  t^.  ^t<  t-h  ©  co       co 

CO         NOOMCO'H  CM         »-H 

»-H         CM  i-t        CM 


^NHNrJi 


CO  i-H  ©  ©  CO 


CMcO-*©C0cOC0©©T^'>cH\C'Je0C0'^tM'^ 

-H  1-H  1-H  1-1  T-H  r-\  1HTHM 

i      i      ■      i      i      i      <      i      i      i      I  CM     ■      '      ■      '      > 


COCMCOiO©cOt^.»-«^tiiC^t^Oi©iO'^CDt--.cOCOiC 


o 

.  •     lH 


3| 

i    rt 

a 

BO 
CO 

ffl 

5 


Hfejilifl 

Zh   .  .  o  —  .2  CO 


21 


^  « 

2    N 

,£  ° 

■i  ° 

5*^2 

'S 


1^ 


fL,  <  pi  H  ►?  fr,  O  -=  ps,  t?  fe  JS  P  O  Ph 


S  to 


Ph   2 

.  o 


i  - 

:   A. 

■   o 


c 


BO 

J2  i-- 

•"=    O 

—  °ofc 

5S' 


-S-JS 


So 

J3   >> 

*~i  03 

U3    > 

3.SP 
to** 
>>  C 

£§ 
3.S 


Si" 

oj  t*- 

Q§ 


Mc3 
(A* 


CO  « 


o  c 
>.  I- 

C/   oj 

§1" 


ct>  c3 


^•2 

"Si1 

2.2 


03  "~^ 
oj  V 
MM 

03^ 

M 

oM 
•^  a        a) 
•£  K     .  -+j 

^    rtO    03 


a 


2 
o 

o 


&    3 


3fc5 

o y 

t,QO*3  fe 
s:'.2  ^  « 

"*  s'fl^ 

-a  £.2  »- 
■e  >  S  g 
a  • -3  t-  > 

a  «  SS  «s 

"  °  fe£^  -2. 
£'-'  o2  ° 

3  a  M-g  £• 

J-a53  c°° 

Sot  s5- 
m"  «  a.S 

g.2(£'l  t 

5-^QcS 

5© 

*-  o 

03  tO 


cc  - 


154 


DIVISION    OF   WATER    RESOURCES 


U1 

O 


W 


04 
W 
> 

►■H 


13 
O 
< 

o 

co 

3 
o 

« 

W     CO 

H    o 

l-H 

co 
K 
W 
> 


co 
Q 
2 

< 

Q< 

< 

H 
J 
W 
Q 


B 


El 

-St 


—      lOiocooNooN      co  <n  ^<  —      c<  ci      go      o> 

w  CO         -    *•  CO        C*  ^*        »C         ~* 


O>-f«OS'.O--'«f,aa--*Na0a0»O«5C0©c0O>r*0&-^        -* 

co       *-«  **•  >—  >-«        ~-  »-<  O -h  to        *  A       CO 


a 
o 

a 


J 


D. 


3 


coco-h 

<ooo 


MOON 


CO  CO  00 

i  -  ci  -^  —  o      oo 
^h      as 

CO 


CO  00  oo 

« co  ~*  co  »o 
<  o 

CM 


oo      Mioa 

CO        COW5COCO        COW         rt^^H-N  »T3 


i~00 

;  o"» 


a  to  - 

?^   c!   o 


.-a 


••o 
a 
a 


fiOO<NtOO»OOeoO<OCOOOTfU5^    ^CO  n^*NO 

iiitititiiiitiii  Sf  i    i  7  i  j 


C0tN«O«NO'-"^i0'»,NaiO«w5ttCr^M00i0 

^f^r^oooooooJooococo^t^r^^odododoseo^ 


gu: 


•a  ■: 


X"    C    «*)  S    O    «    ,.  r^ 


III 

-..  a*  a  § 

■III 


"3S 


<M<^ 


lis  i° 


O    C-- 

3°  t 


nS 


s  sac  §2^9 


Q°^^c3^«a<3l 


1 

p 


J 

1- 


£ 


H^'ss 


00  °  c  •  ' 


water  supervisor's  REPORT,  1924-1928 


155 


_.  o  °  ►*« 


>; 

■3 
>> 

3 


-a 

a 


< 


s 


o. 


J 


•It 


g-o  o. 


•a 


oom>c        O  O  O  iO  O  iO  re  O  ©  O  ^t*  y^  CM  CM  C^  CM  o 
O  *-"  *o  »o  ^-CO  CO  CO  CM  00  CO        CO©****©        CM  © 


CM© 


ct>       ere  co  cor>-  r^r-wosr* 

N.  N  lO  »0  W-D  CD  i- <  OO  CO  CO  ^<  »— <©©00©COOS10©><M 
-«i  »-h  kO         COTpt^COiOOOfHrHN-^^iN         cm  WD 

Ci  "         CI  *-t  CM  Ol  ^H  CO  •  CO 


COCO**  T* 

©"©'©© 


CO  ©'  i-H  ©  ©  ©  1^-     -HIO 

!>•  i— i    CO  ■—< 


CO  *<*<  CO  CM  CO 


t-  W3  CM  CO 


O5  00  00 
cO©'©©t- 


C0i0O^NOCD«iC»00tD00OO^»0^  NP'CO  CO  ***!«   i  ©  CM 

i  i  t  i  i  i  ■  i  i  i  i  i  i  i  i  i  i  i  ea  ■  i  i  !  i  7 

'CM 


C0CMC0t--©W5COt^-©'rH-^iOTj<l>-Oi©CO*O'*COt^CO00lCCM 

co^i>^^coc«a3c«©©©"©coco^^^b^o6c«c<3c»co^co 

^J<f^^T}<'^^tTrTliiOiC>OiOU5WOW5U5«OiO»C»OCDCDN 


5 
<w  o 


.  o 

-  T3 


jw 


O      'J3 

o     '  P 

I  il 


a 
o 

1-5 

ii-itL&sit 

;*  ■_-■   —   ■?   c   ai  C3 


5  « 


IS  e 


i  E°j>  2  a 

-I  a  ./SO05  ¥M  — 


=• 


<>; 

OQ    O 

§^ 

K3.S 

s  rt  a 

.2-*° 

«   St3 
mfe  O 

o    .  o. 


o  Baa 


o 


.20 

si 

rt  c   ^  ° 
**  2-°-  ■£ 

00    'X 


;    -;    09    «q    h    w         j« 
D  P    -»    »    CS    C        T3 


a 

&  oo 

c  •* 

O  -Q 

-a  c 

a  « 

o  t» 


a 

B 
o 


"8 


d 

'3 


<=2 

cart 
co  e 

M.2 

§.§ 

I* 

ao  a) 

QZ 


2—  St.  !r  S  c 
m-SJo  S'fc 

=P  So. 2  S  o  «> 
H  CO  6c,  tJ  r/i  Ct,  ^£ 


156 


DIVISION    OF    WATER   RESOUR'  ES 


o 


00 

eg 


> 

I— I 


< 
o 

< 

co 


o 

«    to 

"^    S3 
*    O 

« 
> 


Q 
< 

a. 

< 
H 

W 
Q 


I  a 


■<  c 


_  §  5  fc  « 

I'ill-i 


2 


q 


a 


g    «    3 

2.  a  o 


Plj 


>  "■*•*«*       on~       coo-*«»o       CO  GO       COCO 

^r       co  r*.  cj 


Of'-<M>0'rt«0>CiWC3JWOl,^-0>0'-'^,(CW^' 
O'-CO       h- CN  if  OO       CO  oo «-» *o  *c  ■—  o>       <o~*  cc 


r  co 

>-.  :t 


to 

C4CMCO 


Nt)«>00«« 


lOMON-H'H^i 


oo 


MOO'^O       io  o 


*-■  CO  *-i  «-"  CO 


SNhCN- 


CO  OS  »-*  ^H 


■Sic 


-O      <iO 


coco  « 


tO»OO^W(0  0<OU5WacOOOOO*«fU5Ttt  NC^CO  CO  **«      iOn 

. —        •—  1—  —  —  —  —        c  I  — I 

I     t     I     I     l     I     ■     I     I      I     I     I     I     l     l     I     t     I  cq i    I     t     l  j      i 


•CO 
I  - 
■  <© 


:«? 


PSespsasesescSpsaseSPSeseses«aspsaspsesaSpses.jpS 


3 


3a  £gS  s-^-so 


I? 


at. 


3  a 


in  ji_M  b 

3.0-9-9  *> 


*"    «*     !2 

a  2  a 


(2^^^j°.°£dS<^^&; 


55-i 
.2-*- 
as  g. 

o    . 
QC 


sado 

O    0>'  — 


- 


.13 

6a 


:s  c  a 

"jog 

rt     r-     ^? 


C 

B  3 


-aos  rt 


C8     fa. 

;^pj>opsa^Baps 


c 

a 


J* 

■8 

J. I 

5?© 

.  s 
—  J> 
|  J 

I-2 

51 

a  ^oo 

3  >>-o 
A  a  a 
§-« 

ill 

J=  a>  — 

-~_2  ■ 

a.a! 

00  h-^ 

■Sg 

"  S  £ 
HI 

C  GJ  L- 
'S    ■■*  *"" 

rt  cq  rt  t1* 

^i  si 

"fe.a-5 

g  a-o  — 


' 


water  supervisor's  REPORT,  1924-1928 


157 


.5 

■s 

-a 

'S 

3 


■s 


■8 


3 


(3 


03 

— 


c. 

c 

■a 


•8 

a 

o 


"15 
o 
H 

V 

o 

o 

o 

ONi-H'-* 

CO 

a 

CQ 

iO  -^  »o  CO 

43 

03 

3 
< 

O  Tj*  C5  W3 

"3 

1-5 

r-  o  -^  o 

c 

3 
1-3 

CM  C^  OiCO 

1 

cocm-^  io 

*- 

< 

o^ocm 

a 

>< 

^  i«  co  r*- 

OS  CJS  OS  CV 

J 


o 

S5 


2 
■3 

— 


03 

O. 

o 

S. 
>> 
o 
a 
a. 

S    . 

O  o 

>-  a 

O    S3 

Jj 
|.S 

£.2 
Sj  s 
jj;  bo 

i-"S 

>  m 
S  2 

"o  o 

±3  ci> 

^  b0 

o  - 

^s 

~2 


3 

-o 


a 


1 


11 

<&  _- 

-—  M" 
O    3 

ci  a 
o.J; 

O    60 
«    5 

8i5 

"SS 

SJ5 

T^ 
"3 

o 


water  supervisor's  REPORT,   1924-1928 


159 


s 

01 

s 

o 
M 

> 
o 

.a 
cS 

oa 


c 

<D 

a> 

3 

o 

c 
.2 
l* 
> 


a> 

> 


c 


a 
W 

0) 

C 

<n 


K 
< 

- 


160 


DIVISION    OF    WATER   RES' 


Q 

W 

o 

< 

•J 
< 
o 

t— I 
H 
W 
PQ 

< 

a. 
< 

oo 

CM 

oo  S 
o     rt 

~  O 
W    H 

PQ  n 
<  2 
H      . 

CO 

O 

l-H 

co 
W 

W 

> 


> 

t-H 

o 

H 
2 

W 

S 
< 

K 
O 

< 

CO 


3 


3 


g.2— J5 

.i«5 
-o 


3 


S 
c. 


< 


OOC  =  r  - 
M 


H 

o  °- 
K 

1:0  a: 

to  ■» 

<  CM 

<  _l 


ii 

*  a. 

CL 

o   «•» 

U    o 

Ul 


.r  r~oo 


■;. 


S3 


s 


1  3  —  .-i  *-t  ~h 


6=1 

Ul 


<M  CM  t>J  CI  CI 


IP* 


, 


n 

<  2 

a.' 

.  J 
o    "> 

U      CM* 


^    -r  »o  <£>  r—  00 

^      ^  M  W  M  N 

Cj  Si  OB  9)   ~; 


T}<  lO  tD  t-  00 


water  supervisor's  REPORT,   1924-1928 


161 


co  co  co      cq 


CO 

© 


-"' 

<M 

H 

— 

Q 

n 

a." 

U. 

3 

-i 

Q- 

<t 

HI 

-i 

I/) 

o 

in 

Ul 

o 

u 


*  CO 

O*  ^ 

o 

CO  S 

M 

z  F 

<  S 

o  g 

oc  *" 

UJ  LJ 

5  d 

2S  S2  23  £?  £3  ■*    cm  cm  cm  cm  cm 

— '  —H  -H  -H  i— <  HHHHri 

12—68336 


rt*CO 


o  oooo 

O  CD  O  CD  O 
0,00,00. 
Ci"  itiOi  »>-"o" 
HMHHIN 


C3 

o«  ooo 

oot>. 

^h  oco  00 

io»o 

O  CO  >0  CD  CM 

"^-csT 

NCOTh^H 

^-1 

o  O  O  O  »-h 

O  O  C5  O  O 

OOfONOO 


O  uO 

OOO^OO 
OOiOOO 
o  »o  »C  CO  CO 

»-  o  *cTt-  o* 

i-H  CM  1-H  r-(  CM 

CO  00 
1>-  1-H 
CMT* 

O  CO  i-H  o  o 

co^oo 

CO  CO  i-*  *- 1  CO 

iHOJrlrHIN 

fOCM 

^  CO 


oowoo 

O  OCM  o  o 

HOOHO^ 


T-lCO 

-<^co 

OCONOO 

oioooo 

■^NCOCOO 

>OCOOlNO 
t-H-H  rH  «-t  CM 

O  O  t*  o  o 

OHQOOO 
WNOO^ 

WMiOWN 

oconoo 

COOONOO 

o  co  >o  -c*  ~h 


a 

Ol. 
O    o 

o<  5 

CC  —    UJ 

U1CC     -I 

ace  = 

< 


a. 
•=1 

< 

UJ     £ 


Ul 


CO 


CO  C^  CO -^  CO 
*-«CM 


(NHCOCOlO 
CO  CO  CM 


Q. 

s 

a. 


UJ    cc    ^ 


00     ^ 


in  cor-*,  oo 

NNM  CM 

C*s  0"i  O-  CI 


^  »0  CO  t—  00 
<M  CM  Ol  CM  CM 

c%  os  C3  c;  os 


4 

CM 

a> 


UJ 


0 

o    . 
■43  » 

c«.£ 
bl'  oq 

g.S 

15  o 


s-s 

.  ^      £ 

£-  CM    2"  bfl 

ails 

c!=--    0,0 

".MS 

^.a  C-73 
§S—  o 

CJ  CO  tC-  •** 
^]  CM  CM  J* 

S  rt  >i"o 

Okf5   c  s 


a 


19 


r*  tf3  cor^oo 
c-j  e*  c-i  ci  oi 

Ci  C75  C!  "   CT5 


43c»  »i  « 

£rt.Sa 
a  a  ^  K 

fa  M-5 

S  §£ro 

*    -.    ••  <*% 


162 


IHVIKION    OP    WATER    RESOUk 


u 
3 

c 

— 

■«-> 

c 
o 

o 


oo 
o 


w 

PQ 

< 


Q 
W 
O 

< 
< 

< 

o 

H 
H 

pa 
< 

< 
oo" 

M 

o 


CM 


O 

i— i 

« 

> 


W 
> 

K 

O 
H 
2 

W 

< 
c/3 


* 


ec 


3 


-  g-2  5 

-     u-    »r  *- 

—     -    —   c 

.5:<o 


2 


J 


J 


< 


} 


3 


<  ^*  cs 


— «  CO  QO 


°? 


a. 


BE 

UJ 

s 

2  °- 


2 


i 


t    cT    o    t 

>  >  >  > 
o  o  o  o 


si 

m 

".I 

~>      CO 

UJ 


-1«  iO  CO  r~  oo 


Ul  in 

UJ  4. 

oc  2 

<  3 

Ul  0. 
00 

ui  m 


>  > 


Y,y. 


eg  C4  ci «  ci 

~.  9)  ~-  9b  Co 


*  s 

O  3 

ui  a. 

a 

<  i 


't  10  CO  t*  OO 
CI  CN  CN  C)  CI 

OS  O)  OC  O".  CTC 


&  is 

-3-3 
o  o 
ZZ 


Cfi  OS  Oi  C7s  C» 


WATER  supervisor's  REPORT,   1924-1928 


16-S 


O'OOCH 
»-i  CN  <N  CN  ^H 


00  CC  -.D  31  lO 


-O. 
OS 


OS 

c 

05 


•3 

o 


c  =  c  s 

C     2     C     £ 
'w   co'm'co 


p  o  p  ffi 


o  o  c  o 


t 

ul 

z 
z 
111 

CQ 
Ik 

oc 

Q 

z 

ui 

2 


DC 

IL. 
</} 

3 
< 
I 
O 
<r 
uj 

GO 


C-).  d  CI  CI  CN 

CI  CI  OS  OS  Cs 


Is.     _• 

S3  «> 


n  CO 

2  o. 

x  2 

<  2 


in 
■ 

X    ". 

3  = 

—       ID 


-l    Ul 


-*  U3  eo  t-~  oo 

o©  r;  r.  -. 


ci  -m  <m  eq  c» 


00  .. 

CC  ; 

H  ■ 

00  *~ 

oo  ol 

Q  2 


00 

2  § 

CQ 

.    Ul 
I    d 


00  °° 

O  T 

C3  - 

"  I 


2 

5 


5 

o 


Ul 


— .      t*  uD  '.O  fr-  CC 
g      (N  (N  CI  7)  M 

OS  OS  O"-  OS  OS 


nw:i:j  n 

OS  c:  OS  OS  OS 


llil 


l»l\  [SION    OF    WATli;    l;l>. 


<u 

3 

5 

•3 
c 
o 
(J 


00 

o 


PQ 


P 
W 
O 

< 

< 

!* 
•J 
-) 
< 
O 
i— i 

H 
W 
PQ 
< 

< 

CM 

o> 

o 

H 
i- 

of 
O 

« 
> 


> 

l-H 

o 

H 
W 
< 

< 


■■? 


b 

a 
B 

9 


a  o  ■- 
rt.2  — -O 
O  l.  (•  -5 
H   ft1  °-Si 

.£:<o 


.3 

8 

c 


2 


5 


O. 


-*©      oo— < 


_  s 

tt  ft" 

I  s 

o  Q- 

cr 

00  a: 
3£ 


JO 


uj 


X 


cm  ; 

n  7 

u  •" 


H 
O 

*"    =    CO 

5  2 


:i:i  -' 


to  •^r 

tN  — I 


Id  '- 

b.  . 

U.  O. 

3  S 

O  3 

OC  0. 

< 
uJ 

cc  cc 

CM 

*  2 


=15 
.2  " 

cfi    C 


t  5 
°  5 


r  —  -=-3  — 

■>  o  o  o  S 


I1 

cc  a. 

CO 


-f  »C  <©f~  QO 


»  ci  (M  <m  eg  <m 

■-    -  SB  r-  3B  - 


5  eg  ej 


- 


~    -     - 


water  supervisor's  REPORT,   1924-1928 


165 


o  oooo 

o  cc  >o  -f  1< 


CO  ■— <  00  •**  W3 
C1WONN 
C3         CO  «-<  ^ 


.CO 


Z  0." 
Z   5 

§2 

.  co 


<M  C-1  M  (M  W 

O  cs  Cs  oa  Ci 


St 

X 

id 

_l    UJ 

-i  -i 

UJ 


o  2 

z  »• 

3 

00  J 


O  O  O  O  «5 


IC  — <      o  »o 


CO  ^H  ~H  »-H 


oi  omcocn 


OS'* 
CD  CN  IC?  CO  CM 


O* 
C  ^  O  'O  -H 


_  CO 

z 

31 

U.  3 

< 

DC  of 

U  f-- 

_1  CD 

!_  CD 

3  "^ 

00  UJ 


00 
CM  CN 


CD 

I  ? 

o  a 

<  K  £  s 

CC  «!  o.  fi 

in  »-   ej 

>  r:  ■.-  o> 

*-  5»  *~ 

UJ 

I- 


c/> 
a. 


ui 

_i 

_.    -«  o  c©  r~  oo        O   ^    ^"ICO^X 
>    (N  W  C]  f  1  N  hi    >    NMWMN 

cs  cs  cs  o  cs        S  ■•  o  c  *.  -  r- 


3 
CQ 


3 
0- 


OO   « 

ca  S 
-—  (_ 

i^J  cj 

~"2 

OS   C 

a- 2 
S§ 


■2.5 

=  — 


S-r, 

s  s 

g.3 

•d  o 


C  i  ri  c  i  ~  i  ?  i 

tt  O  (?:  c.  ~ 


~    _oo« 


3S.2 

JJ    to    ^    --^ 
■ .  —     .  O   E-« 

Qoo-,E-  = 

—     ««■*<% 


166 


DIVISION    (IK    WATKH    KUSOUK 


<L> 

3 
C 

c 
o 

u 


oo 
o 


Q 
W 

a 

< 
>< 

< 

o 

t-H 

H 
W 
M 
< 

P* 

< 
oo" 

CM 

en 

o 


O 

to 

« 

> 


> 

l-H 

o 

H 

2 
W 

< 

o 
< 

oo 


1 

& 


3 


^So  J; 

d.2  —  js 

*;  oo  •—  o 


J3 


J 


g 


< 


_ 

i-a 


1 


x2 
is" 

o  cc 

UJ    uj 

co  _i 


Nf)C 
OCT.  C. 


s 

CI 


I  + 

O 

z  a. 

r- 


UJ 


tH 


3 
00 


1  1  5 


1-     1m     - 

o  ey  C 

•3°3  ^ 
o  o  £ 


O  UJ  <° 

o  o  v 

h-  o  - 

</j  _i  - 

o  S  °- 


—   —  »c  cc  r~  ao 


Z   < 

CC    00 

§i 


SBC  -" 
I  -  •  -. 


=  §§ 


O-  c*.  oo 

-*co-r 

no« 

OS  00  CO 

oo©~ 

--» 

—  — •  r  - 
M         — > 


—  -  I  .- 


■*•  ccco 

«-"  CI  «<J« 

n  ri  ci 


a  e  ie 

l~  -~  1  - 


5 

*  -  - 

<  6  ou 

S  o  g 

<  ^  ? 

Z  3 
CC  K 
O  H 


J 
o 

=  a  «} 
^  <  w 


O   O 


•  io  co  t-«  oo 

■  -  j  - 1  - »  - 1 

10    ~-  ~   ~ 


water  supervisor's  REPORT,   1924—1928 


167 


7 

'io'i 
'3  «  s 

Z  3 
'OS  cc  ^ 

!i  q  ~ 

_l  z  m 

5«w 


C-HO-H         O 


o>  wo 

CM  O  CO 

co<-ici 


■^  coeocN  c** 


CO<M  w        OO 


T3-OT3 

coo 


M  n  C4  N  N 

CI  C:  CI  O)  C 


UJ  cs 

O  " 

£    0. 


-I  o> 

-I  to- 

UJ  55 
m 

CL  w 


<  ^  ra  ect  eq  eci  eq 
O 


.  -  _-  C5  — .   _- 


cc  ; 

Ul  in 

8: 1 

-*  a. 
c  s 

I0- 


DO 

Q.  UJ 

5  --    -*  »o  sct^-  oo 

^  2     M  N  N  N  M 

O  "~    Ci  Ci  d  OB  Ci 


KK 


If 

tt>   °- 
M 

-I  °5 

CC  a> 


-**«  »C  '•£> 
CN  <M  CM 

C-  C-  <^ 


t-QO 

OS  05 


Tf«  CO  CM 


~     **  W3  <D  t>-  OO 

g     W  «  M  N  <M 

Oi  O-  O  O  CI 


PS 
oo 

*-« 


S3 

a 

a 

3 

a 
h 
.2 

a 
I 


C3 

E- 
« 
cp 

CD 

a> 

60 
09 
OJ 
U 
V 
OS 

•a 

a 

OS 
OB 

a 
o 


o 

■*» 

OB 

.   > 

s5'"S 

a.      o  o 

J3       TO 

£)  5cq  c  £ 

_        s a 

§«  Ml 

1=1  fc° 


16S 


DIVISION    <■!•'    WATKR    KKSOl    IJCKS 


t3 

<u 
3 
C 

c 
o 

o 


oo 
o 


W 

PQ 
< 


Q 
W 
O 

o 

H-t 

H 
W 
PQ 
< 

0. 

< 

oo" 

o* 

o 

H 

CM 


C/3 

O 

t-H 

« 
> 


> 

K 

O 
H 

W 

< 

O 

< 


■8 


I 

B 
0 


H  o  »- 

O   i-   fc-  *j 


J3 


I 


§ 


Q  O  Q  <C 

ift«OC.  (C 


HHCIH"-" 


c  cr.  *  —ci 


^  ^  .— *  —'  c  r 


oo  t—  co  co 


lOcMNQC 

t-  O  CJ  CO  C 


00--M*  CM 

oo  co  I"*™  co 
cr*  r »  —  as 

—         CO  CM 


>o  o  o  cm  r*» 

©  ■***  ©  CO  OO 
CO  O  ^  b-  00 

of     —  cm" 


co  ■"*  ci  © 

OCOMN 

f-Tofc<r 


CO  ^«  00  00 
C0*O»O  l** 


O  GO  OOOOO 

©  O  CM  M  ■** 

CO  CO  CO  CO  *^ 


p  GO  *Q  - 

r4  — *  O  E0 


CO  ift  "5  H 

COONN^ 


C 

r 

Hi 


a. 

< 


©COCO©  — 

r-0Kco_t>._,o 

CM  CO  ^*  CO  ^ 


=:  -  ~  to 

©  ©  »C  © 

Ooa  »-  o 

CM  — t-"© 


CiOOCO 
CM  CO  00  ©  00 


OO00HN 

oo  io  —  t*»  t*» 
oq^ ©  cm_  ■*»•_  »0 
CM*  CM  V"  CO  -a"" 


c  a  to  co 

CO  m  O  CO 
•— toe©  ©^ 

CM*  —  t-  (>-" 


CS  CO  —  © 
CM  CO©  —  O 


OOJCtDO 
-»■  O0  CO  > "  I  - 
—  I-  O  ©CM_ 

eo"— CM"co*co~ 


©— ©  © 
—  cot-  © 
coeooot^ 

CM*  r-J  CO*  ©" 


©  r  -  Cs  ©  00 

-CCCCON 

eo       ©cmc© 

tM         —  —  — 


BE 

_l  id 

<  •" 

ii 

_i 

<  o 
oc  u 


Ul 

u 


—  a 


U 

35 


CX> 


ID 


--    I  -    A 

-.  —  r. 


co  o> 

>  O  "  - 

Z  I-  =:  co 

5  «t  2  o. 

I  «  s 

O  cc  3 

oc  a. 


-  I   T  l   " 


CM   O 


CJ1? 


Q. 

O 

P 

I 
o 


CO    £. 
— '   Cl 

o 

I** 
Ul 


ri  Ti cj 
C3i  ci  C  OB  03 


3 


>    cm  -ri  rj  ci 

c  : 


S 


water  supervisor's  REPORT,   1924-1928 


169 


O  O  ©  *o  »iO 


o  10  C  oo  »o 

C  ^  00  t^  00 


cc  to 


© 

■^oo 


N<M 


IOM10  0  05 
CN> 


O  i-*0 


COOOJNN 

C^  11}  ©  "*  .— I 


1C  lO  OS  CO  to 
CO  CO  CO  ^J*  rf* 


coo  E-1 

on  a 


CO  <M  »0  <M  OS 

Cj  0O  ffi  "t  lO 
Tp  »o  tJ*  C^  iO 


a 


2 

> 

>3 


■*OOJICIO 


.2. 2. £.2 

>n  tn  Y.   vi 


CO   O   O    O    C 


o 
a 
>> 


.  c 
Ift 

|1 

o  © 

SI 
Jg 


8|- 

X 
</>  of 

-J 


nrroNoo 
C1NM  <M  C^J 

OOVCC1CS 


SI 

UJ      . 
O   3 

cc  o. 
oa 

cc  of 
uj  m 

^  si 

o  UJ 

o 


cc 

< 


3 
0. 


2-^*  to  <o  t^»  oo 
IN  N  M  «  W 
Ci  O:  Cl  o  a 


UJ 

a 
< 

CO 

3 

_l 

o 

o 


UJ 


o 

O 


o  a. 

<  3 

a  a. 
cc 

£t  EC 

—  °4 

<  ci 

c/>  °> 


*  io  sc  r-  c 
1  C*J  c-i  c-i  < 

3  T.  C.  ~  : 


O   3   -*■  «o  -^  r^  oo 

O     S     CI  CI  CI  CI  CM 

o;  o  cy;  cs  c^ 


UJ 

T— 

UJ 

-J 

a." 

UJ 

2 

3 

a. 

> 

< 

_l 

DC 

< 

.  i 

o 
cc 

UJ 

2 

CC 

d 
u 

in 

CO 

c-j 

^ 

_l 

o 
o 

s 

«  »0  CO 
Jj  CI  Ol 

:  OS  C- 


r-  oo 

OS  OS 


170 


DI\lslo\    OK    WATER    KESOUK'  ES 


73 

3 


►J 


Q 
W 
O 

2 
< 

- 
•J 

o 

H 

W 
PQ 
< 

X 
cu 
■J 
< 

oo 
eg 


C        " 

oo 
o 


00 

O 

i— i 

« 

> 


> 

i— i 

K 

O 

H 

W 

< 

< 


"8 


—  S*£  « 


a 

c 


J3 


O 


a 

a 
c8 


o  a 

o 


p  J 


>  2 


COM 

sal 


EC  I- 
I  -  x.  >-. 


.-.lO 


OP3C 

r  —  r. 
-r  ci  r~ 


o  ■-  — 

—  o  o 

CO  CC  OO 


t-o  — > 
i  -  i  -  r  - 


see 


c  e 

.2.2 
'5*S 


2  o  : . 

2  fc  c  - 

-J  S£  ra     . 

!±J  Q  G  : 

-1  Z  "~  N 

o  u  « 


ri  ri  -i 

C.  C:  C^ 


r>-00 


o  ii 

HI 

o.  «  JS 

S  9 
o  oc 
o  oc 


M 

Q- 

I 
13 

a 


—  — 


ul 

UJ 


r  l-  oo 


< 

OC  00  < 

CE 

III 

K 

0- 

o^ 

H 

u 

a 
• 

OL 

z 

3 
-I 
O 
o 

5 

7. 

o 
i- 

p 

CO 

Zo 

a.  < 

V 

a 

<• 

£ 

a 

in 

a 

o  oc 

UJ 

-J 

o  oc 

cc 

8  3  eo  3i 


•  -  -r  I-0D*-* 


OKOOO 

ci  »o  oo  »o 


= 


Sri  Q  0C 
00  cor- 
■-^  SB  -  -  -  - 


X)  00  *Q  C4 

cc  •-*  00  e© 

co*o  co'co" 


—  %c  »-"  cj  t^ 

r-  os  .-•  cicc 

eCCQt*  CO*  V 


N00)0 

(peooN 

^H  ^f" coco* 


eo"Voo"W 


W5WINO 

O  »fl  3   '  - 

r*.  r-  •—  o* 

ctkit: 

CO  CO  — *  to 

o-oocj^« 

cc  co  oo  co  »o 


COI-O 
i  -  r  1  - 

cooc 

ooo  i^ooap 

—  c:  —  -  30 
ae  oo  o»  co  **m 

i  ^oeoo5> 

>    0. 

< 

5<r 


o  - 
o  w 


-  ,  ~  - -   t  -   x 

I  IN  W  CI  W 


2cj  o  ?i  ci  2J 
as  s 


WATER  SUPERVISOR'S    REPORT,    1924-1928 


171 


iiii                             t     i      i     i      i                            ii      iOO                            i      i      .      ■      '                             

i          iii                        iiiii                        i     i     i r-  oo                        t     i     i     >     i                        iiiii 

iiii                                   iiiii                                   ii       HO*-*                                   IIIII                                   

!        HON                            OOOOO                               llill                           OOOOO                           lOWSOOO 

i  w«oo  t^-t^r-*r^»o  iii.t  Nrrooco  o  O  co  o  o 
i                                                                                 iiiii                        «-h                                 ^rt^wro 

i  -^CON  OO^^'raOO  iiiOOOO  N«NOO  OlWOJOOO 
i         C*  OO  ~«                              •HOlCJOO't                                   i       i       i  CO  00                              -f<  »0  CI  -*  »0                              O0  <N  1"~  OO  CO 

.           Hcq                    co                                         i     i     iOoo                    e*                                      coco-<*cjco 

iiii  i  iO>  ii  iiiii  CO  i  i  i  i  Is-  i  i  OC  *-* 
IIII                                       IIII                                       IIIII                                  CM        1       I        1        I                                               1        I^H^H 

i          .r*-     i                     o     ico>on                        i     I     'oo     i                        h-h     i     i     i                     cj  i-i     it*-io 

i  >W  i  CO  ifii-iN  i  i  iCO  i  iC4  i  i  i  CO<-i  i  .-h  o 
iii                                      i                                                   i      i      iOS      i                               iiii 

1,  i0<0  *-h  i  OO  CO  i  i  i  i  CM  00  iiiii  O  «0  r-l  OS  CO 
i  iN^  i-O  '  »-<  CI  ■  lliOO  iiiii  t—  "»*  f-  OS  CO 
II                                                                                      1                                       II        't>^C^                                      IIIII                                          i-h 

i         OCOC5                              10(00^0                                   t       i       i  CO  OO                              00  CI       iHN                              CO^hQOCOOO 

'       -i  :i  -                      locidcqc*                        iiif-HCi                     »oeo     iNco                     moooiooj 

i                                                                                                                              III  COM                                                 i                                                          CO 

i  00  —<  CJ  -*  00  O  O  ■  lilt— CO  00  iWiOCO  CI  »f5  O  ~h  0O 
i  OO  ■«*  O  CI  CI  i  ii.i-hC5  O0  •  C*  CI  ^  (MOOOOIM 
1                  »— 1  i— I                                                                       I                                       1       1        r  CO  -H*                                               1                                                          »— 1           i-H  «— 1  «— 1 

•  iii                              O0       •       ■       i       •                                   <•       i  OO  CO                                   iiiii                              lO       i       i       i  rt* 

•  i      i      i                         CO     i      i      i      i                            ii        r  -  —                             iiiii                         d      i      ■      >  *-i 

•  i      '      '                                     i      i      i      .                               i      i      i  oo  -^                              •"•      '      ■      ' 

Is;;:                     !   !   !   !                  !    !    1                         !   !   I   !   I                     ',',', 
..£    I    .    !                      Iii!                   ii!                          I    !    !    !    !                      i    i    . 

*'m     iii                             iiii                        iii                                  tii 

No  diver 
40 

300 
546 

78 

THOS.  J.  COULTER 
flILE  60.5L.     Pump,  1-12" 

I -_ 

1. 

TOM  CROUCH 
ILE  119.0L.     Pump,  1-10" 





SEBIA  DAVIS 
ILE78.8R.     PUMP,  1-24" 



J.  B.  DE  JARNETT 
ILE88.2R.     PUMP,  1-10" 

J.  B.  DE  JARNETT 
ILE  88.7L.     PUMP,  1-14" 





_ 

_ .. 

oo 


a 

R 

oo 

■+-> 

(5 

a 
o 


d 

•*~  n 
3  O 
r*~    ■ 

H  5 

*5 

E-fl 
o  60 

£3 


r  c 

o  o 
a.  m 


J-.s 

ii 

£-,   £ 

03    O 

.See 
OCM 

—  oo 

si 

>  a  a 

■cssp 

atjs 

or  o 


t:-=  a 

2  «   r 

—  —  r 
o  c  c 

■?  as  ^C- 

js  :;  b 
:—  &<  ^-.  do 


o 


.- 

- 

H 

o 

A 

a: 

i 

a> 

3 

a 

3 

-a 

d 

OS 

S 

3 

oo  O 

=  "ct 
cfl  o 


CI  W  fN  <M  CI 


OS  OS  OS  OS  o 


■hh  io  co  r>-  oo 

CM  CI  CI  C3  CI 

OS  OS  OS  OS  OS 


— ;  a 

<— .    — 
00   £} 

s-g 

o-a 
•  to  M 

J-1  o 

2   =   H 


172 


DIVISION    ok    \v  \TKR    i;i  - 


T3 

<u 

3 

.£ 

c 
o 

o 

I 

oo 
o 
t— i 

W 

< 


Q 
W 

o 

< 

< 

u 

H 

« 
< 

K 

Oh 

< 

oo 
o> 

o 

H 

CM 


O 
> 


> 

i— i 

O 

H 

W 

< 

O 

< 


3 

a 


« 


o 


-3°fe 
o  Z'CS 

t_-    O)   Co 

•a 


a 
o 


= 


< 


a 

9 
Hi 


a. 


cc 

a 

I 


I 
o 


>       — 


-I 


UJ 


is* 

°  s  J 

00 

X  rf  in 
_  m 

-1  UJ 


a  t  Q- 

x3i 

UJ    ^   0. 

B 
Q 


3 
O 
O   J 


S  a 
5    ■ 


to 


ci  ti  n 


—  ■  -   r  '  -  y 


■  s 


C/)  . 

a  o- 
q 

UJ  J 

<  en 

UJ  i- 

0-  UJ 


I  - .-  — 
-••iciiO 


r-  io"5 


~   I  ~    Si 
-M  CJ  OJ 

r  r.  r- 


S—    -f  iC  ;  I  -  oc 
C  CJJ  c  *  « 


water  supervisor's  REPORT,  1924-1928 


173 


ONNNN 


Oi  00  (M  Ci  iO 

i-i  CO  ^h  o:  oo 

ccTeocsTccTN* 


(NHO»00 

C  IT5  ih  o  ■* 


CqOMMO 
HlQHOrt 

O'OOOO 


O  tO  M  »*  O 
CI  H  II  -H  W 


i   i   i  i  i                                                    t<-   i   i   i   i                        !       *   !   !                 !    !   !   !   ! 

r  i  -.-  s.  X  : :                                    OOMNO                                       icOii                        io      '  -        c 

I      1      I      1      1                              WNWOiO                                            OO  CO  to  co  CO                                                i                    ii                              H       iC1)       iN 
i      i      i       i       i                              e^         »-«  W                                                   00  CO  CO  »0  »n                                                ill                                         li 

tc^o»    i    i                   co  to  t*  ■«»«  «<*«                            owtoco                            co      to     !    I                   nio<nnn 

i      i                           OOONiOO                                       Tfi  00  o  «o  O                                                              i      i                           i-iiOWOOO 
ii                           CM  CO  CO  ^  •-<                                       ^  -^  Tf  N  N                                                              ii 

i— Ti— r*-r»-r 

OONOOO 
ON©t-CS 
CO  CI  CO  »C  CO 


OHCOi35»H 
*— I  CO  ^  i-h  CO 

■^_oo_«oo^c^ 


CMO 


>» 

"cD    CD 

"3  £ 

p. 

13  to 

a  o 
§*■ 

£  «> 

£J 

b    0} 

03  to 
o  © 

—  oS 

2  ° 

— -o 
si  a 

03    00 

—  a 

-*>  o 

-   t-l 


"5"5J 

*s 

a>  o 

*V  a 

£>> 

C3  ^> 
t~-  03 
■»>  S 
to  oS 

2*3. 

*  : 
II 

CO    CO 

Is 

•Oft. 


ow  t*<  r-ieo 

CO  CM  •*  U3-* 


OC^OCO 

MO«HH 

CO  O  to  co_  *0_ 
csf  r»f  »-T  t-T  CN 


U2  CO  CD  CO  CO 
Oi  CO  f  i-i  Oi 
CM        ^-iCOrJI 


rf  in  ^ 
:/:  :r  co 

^h<M^ 


<i 

Q      . 
bJ   -I 

CM 

<  £ 


CO 


I 

CJ 


O    0. 

D 

So: 

°    3 

D  3 
-J  ui 


■*  iO  (ON  00 

Ca  CJ  C-  OJ  O 


< 

5 


CM 


ti«  m  co  to  co 

CM  CM  CM  CM  CM 

cicsciocft  r— : 

tH  --(  ^H  i-H  —•  LkJ 


S    Z    ^T    -_ 

H   <   *"   ^ 

lid" 

1        s 

°        ? 

i 


in 

CM 


CN 


4 

£!    ■ 

-  m  n 

J  »  »-  N 
Ul    CM   ;      „!, 

I-  UJ  m  £ 
EC  d  A  •" 
uj  5    .  ; 

3    1* 


•**  ic  co  ro  qo 

CM  CM  CM  CM  CM 

C.  ~   ~   ~    —  - 


I-   0. 

oi 

_i  Q- 

_i 

UJ 

_■  DC 

o 

5  5 


^lOONCO 
CM  CM  CM  CM  CM 

o  cs  o  c;  cr> 


174 


KIVISION    OP   WATER    RESOT  BCES 


<u 
3 
C 
"■*-» 

c 
o 
O 

I 

oo 
o 


W 

►J 

PQ 
< 


Q 
W 
O 

2 
< 

< 

►J 

< 
O 

H 

< 
X 
Pu 
-1 
< 

oo 

T— t 

o 

CM 

en 


CO 

O 

CO 

« 

> 


K 
> 

H-l 

o 

H 
W 

< 

< 

CO 


1 


pj 


O 


Js-«3 

-a 


.a 


5 


.2 

s 
is 

c. 
<8 


.-.oo  ~»n 


B. 


O  <° 

uj  d 


oc  a. 
uj 

CO 

UJ 


-?•  »r-  c©r-oo 

CI  Ci  CI  CI  CI 


U 


z/ 


oc  T 

O  _J  '" 

^  S  <=>' 

cc  UJ  .i 

<  =i  - 

U-  P  V) 

.  2  a. 

$  S 


5 


? 


•        CXCN-* 


s 


.- 1  —  I  - 

Sec  i-  —  -^ 


3 


C)  o  r-  ci  o 

-*  -1"  C?  OO  CN 


>  o  o®e» 

■  —  rt  -   9 


I  gg 

c       o  o 

•s,    v./-. 


1  a: 
Si 

<    =3 
CC    0. 


O  cc 
<   o> 


CI  CI  C-l  -d  CI 


—  >~  -o  r»  oo 

CI  C*  C»  Tl  CI 

Ci  SB  3 


:.S 


•^  »C  "^  '  -  jo 


water  supervisor's  REPORT,   1924-1928 


17: 


CO  «-H  «-l  «-l 


z  o 

<  •- 

63*. 

CI? 
"■  <  °- 


>- 

* 

cc 
z 
111 

X 
D 

H 
Z 
< 

-J 
0- 

o 

1 

a.' 

<T 

> 

-1 

< 

Ld 

n 

CC 
Id 

X 

X 
en 

cc 

cc 

III 

r- 

CO 

T 

CM 

u. 

Z 

X 
O 

_l 

*■*  iC>  co  t-  00 
m  CN  CN  O)  c*l  CM 

*"  Oi  Oi  Cl  SI  CJ 


•010 

^<co 

Tl«  CO 


co  ■* 
00  ■* 

00—1 


CD  UO 
CM  10 

OOl 


OCO 

»o  00 

Oi  Oi 


n-o 

05  05 


-f  00 

CM  CO 


z 


z  Q- 


cm 
■ 

CO 
OJ 

—  00 

CM 


■"■:  ~    en 


rf  ~    —  -*»OC©I--00 

,£  K    S  CNKNC-1MN 

J3-  &  O  C5  Cfc  OS  Cft 

U.  MH^nrt 


u.  X 

z  cc 

< 

cc 


3    UJ    ^.~ 


0. 

S 

CL 


CO  CO  CO 
CM-^CO 


n  — *  o 

0000  -r 

<M  cm  eo 

rr"co" 


ON 
OO 


-H  CO 
ON 
lOCi 


NrHCl 
CC  N  Cs 
CM  CM  00 


-**  10  co  r~  00 
CN  CM  CN  N  CM 

C3  o  c  cr.  cr. 


CC  —  So 
Zl-r 

UIZ^. 

I3Q: 

O  Q.  5 

<  uj  a. 

°=  5 
u  O  • 

E  ^  » 

rf     OC    ™     ^<CCNM 
i?  5     M  C1!  ^1  CJ  CJ 

pc         ^   o  ~  — .  —  r- 


on 


"  00 


-t<o 

ON 


a  c 

.    I*- 
"fe  ° 

M  ai 

—  _D 
.2  «* 

_,  s 

-  (73 

—  CI.' 

3  a 

—  i 
•  Z3  u 

OT3 

j3  a 

-1  eS 


]|.S 

3 


■,'  3.S 

r~  js— : 

»o.H  g 

ao-g 
"IS, 

.SS£? 

"?    C  J* 

»o  C   c. 

c-,  ;.- 

C3».S  flQ 

^~"£ 

£j=  ■- 
-  -u  o 

III 


17H 


00 

o 


< 


Q 
W 
O 

2 

< 

< 

•J 
■J 
< 
o 

h-l 

H 
W 
PQ 
< 

& 

■o    < 

3       00 

C     eg 

|    2 

I     H 


co 

O 

i— i 

« 

> 

I— i 

Q 

« 

> 

i— i 

« 

O 

H 

W 

< 

U 

< 

CO 


Dl\  [SION    OF    WATI.i:    KKS<M'K(  IS 


J 
& 

t 


o 


j3  S 


s: 


5  -  i  0C   r  -z 
tN  C!  Cl  «-«  -h 


a  o  *- 

O    ^    *-  *- 

.s-<o 


i 


3 


■^  CO  Ci  -r  -r 
I--  CM  Cl  Cl  r 


ci  jr;  C: 
c-  r-  "* 

CO  ^  rj< 


—  ■"*■  o 


owcdo-h 

C-l  *-*  Cs  CJ  CM 
CNWOO 


»  N  o  — i  r~ 

«  (N  <C  0O  O 


t-  co  c  -  -*■ 

-r  3:  -*  CO  >o 
IC  N  O  CJ  o 


cc 


I  <  - 


~  cc  »o 

■r  >-  — 


uj  5 

I-  3 

GO  0. 

o 


Cl  Cl  Cl  C  1  Cl 

~    99  99   ~-  99 


C    C    S    C 

2.2.2.2 

<l.     •/":     V.     'P. 


i_     i~     i_     t- 

P.P.E.S 

•S-5-5-5 
o  o  o  o 


CO    Q. 

O 

U. 

.  CC 

ccSS 

Ul 


NNflPI  Cl 
6  0XSO 


CO 


o  o 

S5S5 


co  a. 

CO    5 

Z  = 
CC°- 

p  cc 

U.   in 
rr 

UJ    *-" 
UJ 


C»  C-J  CI  CI  CI 

—  —   : 


—  .  g  EC  i  - 

Cl  Cl  CI  c» 

l_  -   _  -  —  -  ^1 


water  supervisor's  REPORT,   1924—1928 


177 


cow 

Cbeoooo 


7 

ce  «- 

>! 

1    UJ     u_ 
UJ 

2d 
5  u 


IS 

■a  *» 

°  5 

0-c 


.2  " 

CO    C 


f  »c  so  r-  ao 

N  £1  N  C»  (M 

os  cs  os  cs  os 


13— 6S336 


"5  CO 

oc  i 

u  *" 

CO  0- 

0=  J 

UJ  In 

>  to 

UJ  N. 

S  2 

UJ 

S  UJ 

cc  d 


OS  OO 


CO 

< 

n 

r- 

? 

ui 

-i 

a. 
u. 

a. 

< 

J 

en 

3 
< 

g 

.  1 

UJ 

N  W  <N  (N  !N 

CS  CS  CS  Cs  C5 


HOMO 
S©  j>-  CO  *0 


hNMNO 
OS  ON  i-t  O 
*C  «D  CO  -*  QO 


r-<eN 


TfQi-iN 
OS  O0<0  O 

HMrt« 


m  S 

0-  3 

< 

°  J 

<■  5 


oc  a.  ? 

CO    5    OL 

<    CJ    -I 
C3  m 

<   °2 

K      .S 


00  CN) 

cor* 

r-  ^H 


c5  eS 

•*^>  -O 

us  a 

—  ca 


a 

S3 


8 


00} 

MM  -S 

CMU5  - 

I-f  " 


a      .£ 

.2      S 
•^       > 

a   '-s 

o 
a 
>■> 

M 

O 


— 

-a 


CO  CO 


.  CS 
ML-'   O, 

1.5- 

°'— '^ 

"2  ca 


-T        -2-^  o 
a_c3  i 

V;  OP 


ON  •  — 

©<M  CM 


r- w 

COCO  <N=Or^ 

£S  CBt~« 

r*-  os  *-«  os  ess 


8-3  o 

H  =»  t; 
•Sj-g 

"3  2  = 

s     §«a 


CO 


w'jr  i 

to  —  ;; 

§.S2«S 

aoo^-= 

n  -a  « 

«c^> 

S-a-gi 

•ft    o      . 


;■  ^ 


2VIOONOO 
<M  (M  C-a  (M  C-1 

CS  CS  OS  CS  OS 


^r  »c  ^  r-  oo 

•M  C-l  -Tl  f>J  Oi 

CS  Cs  OS  CS  OS 


—  ■»*  *n  to  **•  oo 

OS  OS  OS  OS  CS 


178 


DIVISION    OF    WATKK    RKSOlK<  T> 


o 

3 

I 

c 
o 
O 

I 

00 

o 
< 


Q 
W 
O 
2 

< 

< 
O 

H 
W 

< 

X 

Oh 


00 


o 


CM 

0\ 


03 

o 

I— I 
« 
> 

t-H 

Q 
> 

o 

H 
2 

W 

< 

< 
c/j 


3 

i 

< 

2 

I                                       ii                            !    '.    !o>                     i   i   ■  il 

.                                                                      .      i                                                  ii      i«4i 

E 

J 

O                                                                 <0  <©                                                   i      •      i  Ci                                      i      iiOOCN 
CN                                                                  COCO                                                  i      i      '^H 

Total 

diversions, 

April  to 

October 

<o                                                                               .,.-1                            !■**-*•<© 

CM  CM                                                   <      .      .CO                                     ii 
«Of»                                                  I      I      i 

4§ 
J 

5 

to 

a 
_o 

>> 

3 

a 
o 

2 

1 

S 

6 

<       l      l      l                                                          CO      I 

I                                       !    !                            i    i    i    i                     !   !cno   ! 

ll 
eg 

00                                                                     ii                                                  i      i      i  «— i                                      i      i«hO 
ii                                                   i      i      1 00 

4B 

n 

9 
GO 

9 
< 

■                                            !    i                                iii                            i    i     r»c<* 
!                                         !    !                              i   i   i-h                      !    icnoo 

i                                                                     ii                                                  i      i      i  O                                     ii 

1                                                               11                                              1      1      1 *H                                  11 

"3 

1-5 

co                                              !  w                                  I    !    !  oo                         !    i  — ■  o  -* 

^H                                                                      iC*                                                  1      I      >i> 

•                                      iii                             ii 

a 

9 
>-5 

i              i  i          iii         \\4 

1                                                                             ii                                                        i       1       i CO 

>> 

*5 

!                         !  !  i                      !  I      !<* 

*o                                               cni                                    iii  r-                           .i^Ht** 

d                                               ^i                                    i     '    t*o                           i    • 

c  c  c  =                                !  a  p  a                    !    !   ■      8 

oooo                                1,2.2.2                    ■    •    •     .2                    ■    ■ 

1 

No  diver 
No  diver 
No  diver 
No  diver 

20 

No  diver 
No  diver 
No  diver 

No  diver 

1 

1 

( 

> 

■ 

a 
1 

■» 
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DAVE  GEORGE 
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1935 
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1927.. 

1928 

S.  A.  McKEEHAN 

MILE  5.44L.     PUMP,  1-6" 

1921 

1925 



1927 
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MEYER  AND  RUTZ i 
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CHAPTER  IV 
MEASUREMENTS  OF  RETURN  WATER 

The  development  of  the  water  resources  in  California  has  reached  a 
stage  where  the  recovery  of  waste,  seepage  and  return  water  has  become 
.in  important  consideration.  For  this  reason,  one  of  the  phases  of  the 
Sacramento-San  Joaquin  investigation  of  first  importance  has  been  that 
which  would  furnish  records  of  the  extent  of  return  waters. 

As  a  result  both  of  the  cycle  of  dry  years  through  which  the  interior 
valleys  have  been  passing  and  the  greatly  increased  irrigation  develop- 
ment, the  summer  flow  of  both  the  Sacramento  and  San  Joaquin  rivers 
in  the  lower  stretches  has  consisted  almost  entirely  in  recent  years,  of 
water  returned  to  the  stream  from  upper  irrigation  operations. 
Development  along  these  lower  stretches  and  in  the  delta  region  lias 
therefore  become  more  and  more  dependent  upon  this  return  water  and 
a  necessity  has  been  created  for  measurements  and  records  of  its 
quantity  and  extent. 

Investigations  of  return  water  in  the  San  Joaquin  Valley  were  begun 
by  the  Division  of  Water  Rights  in  1920  and  reports  of  this  work  up  to 
1924  have  been  published  in  the  biennial  reports  of  the  division  and  in 
Bulletin  No.  1.  Beginning  with  the  1924  season  the  return  water 
investigations  have  been  conducted  through  the  office  of  the  Water 
Supervisor  and  also,  beginning  in  that  year,  the  work  has  included  the 
Sacramento  Valley  return  flow. 

San    Joaquin    Return    Waters. 

Normally,  by  July  or  earlier,  all  of  the  waters  of  the  Stanislaus, 
Tuolumne  and  Merced  rivers  are  diverted  at  the  foothills  and  likew 
the  waters  of  the  San  Joaquin  River  are  entirely  diverted  in  the  vicinity 
of  Mendota  and  Dos  Palos.  During  the  greater  portion  of  the  irriga- 
tion season  practically  all  of  the  water  in  these  streams  below  the  points 
of  diversion  is,  therefore,  return  water. 

In  the  seasons  1924  to  1927,  inclusive,  the  method  of  return  water 
measurements  has  been  to  take  three  series  of  measurements  along  each 
stream  beginning  near  the  foothills  and  working  downstream  to  the 
mouth,  noting  all  pumping  diversions  between  each  point  of  measure- 
ment. The  first  series  was  usually  taken  in  July,  the  second  in  late 
August  and  the  third  late  in  September  or  early  October.  In  addition 
to  the  four  streams  that  have  been  named,  measurements  have  been 
taken  each  year  along  Dry  Creek,  tributary  to  the  Tuolumne  River  at 
Modesto.  This  stream  was  included  as  being  particularly  representative 
of  return  water  conditions  in  the  Modesto  Irrigation  District  and  other 
San  Joaquin  districts  similarly  situated. 

For  the  years  1924  to  1927,  tables  119  to  122.  inclusive,  list  the 
measured  return  flow  at  the  lowest  station  on  each  stream  for  each 
series,  and  tables  124  to  127,  129  to  132,  134  to  137,  139,  and  141  to  144 
(all  numbers  inclusive),  present  in  detail  the  measurements  along  each 
stream. 

Beginning  in  1926,  some  difficulty  in  making  the  measurements  was 
encountered  at  times  due  to  the  fact  that  water  used  for  power  (in 
excess  of  canal  requirements)  was  intermittently  released  from  the 
irrigation  district  storage  reservoirs.    This  was  particularly  the  case  on 
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the  Tuolumne  River  where  the  La  Grange  power  plant  of  Turlock 
Irrigation  District  was  operated.  These  power  releases  could  not  be 
considered  as  return  water  and  segregation  Erom  the  latter -was  difficult. 
In  L928,  in  avoid  these  difficulties  in  measuring  the  return  (low.  perma- 
nent gaging  stations  were  established  at  an  upper  and  lower  point  on 
carl]  stream.    Each  of  these  stations  was  rated  by  a  number  of  current 

Dieter  measurements  and  a  continuous  record  of  gage  height  was 
obtained  from  the  latter  part  of  -I  une  to  early  October  either  by  auto- 
matic water  registers  or  local  observers.  With  a  continuous  record  of 
the  discharge  at  each  station,  the  return  water  was  computed  as  a 
monthly  total  in  acre-feet,  and  with  the  monthly  total  in  acre-feet  of 
the  power  releases  available,  any  error  in  the  return  water  figures  due 
to  inclusion  of  power  water  was  avoided.  Under  this  method,  however, 
it  was  required  that  the  total  pumping  diversions  beteen  the  upper  and 
lower  stations  on  each  stream  be  recorded.  Sufficient  measurements 
were  therefore  made  at  these  pumping  plants  to  determine  a  close 
estimate  of  their  diversions  in  the  period  from  July  to  September. 
inclusive. 

The  stations  used  in  the  1928  return  water  measurements  are  as 
follows:  Merced  River,  Yosemite  Valley  Railroad  erossing  near  Snelling 
and  bridge  <>n  the  Hills  Perry  road;  Tuolumne  River,  Roberts  Perry 
bridge  and  Tuolumne  city;  Stanislaus  River,  Orange  Blossom  bridge 
and  Elliot  ranch;  San  Joaquin  River,  San  Luis  ranch  and  Vernalis. 
On  the  San  Joaquin  River  two  intermediate  stations  were  also  used, 
one  near  Grayson  (Laird  Slough)  and  the  other  just  below  the  junction 
with  the  Merced  River.  The  latter  is  a  station  maintained  by  the 
U.  S.  Geological  Survey  and  referred  to  as  the  "San  Joaquin  River 
near  Newman." 

Tables  123,  128,  133,  138,  140,  and  145  present  the  results  of  the 
1928  iet urn  flow  measurements  as  taken  under  the  revised  plan. 

Increased    San    Joaquin    Flow    Due    to    Power    Releases. 

The  increased  flow,  at  times,  in  tile  lower  San  Joaquin  River  and  its 
tributaries  dm'  to  power  water  releases  has  been  mentioned  above  in 
connection  with  the  revision,  in  1928,  of  the  methods  of  return  wafer 
measurements.  This  augmentation  of  the  river  flow,  while  not  "return 
flow"  is  important.  In  September,  1926,  the  Tuolumne  and  San 
Joaquin  River  How  was  increased  to  a  considerable  extent  by  the  opera- 
tion  of  the  La  Grange  plant  of  the  Turlock  Irrigation  District  and  in 
1927  it  is  estimated  ihaf  the  increase  in  flow  in  the  lower  San  Joaquin 
due  In  power  releases  on  the  Stanislaus,  Tuolumne  and  Merced  rivers 
amounted  to  2800  acre-feel  in  July,  !><)(>()  in  August  and  14,500  in  Sep- 
tember, or  a  total  of  26,300  acre-feet.  This  represents  an  average  flow- 
in  cubic  feet  per  second  for  these  months  of  46  in  July,  146  in  August. 
and  I'M  in  September.  In  11)28,  increased  flow^  on  the  Tuolumne  River 
from  power  releases  began  a1  the  last  of  August  and  amounted  to  over 
400  second-feet  for  the  greater  part  of  September.  It  would  seem. 
therefore,  that  with  the  development  of  irrigation  storage  and  by- 
product power  on  San  Joaquin  Valley  streams,  much  needed  additional 
flow  in  considerable  quantities  in  certain  periods  throughout  the  season 
may  become  available  to  the  lower  river  ami  delta  region  through  the 
power  operations. 
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Comparison   of   San    Joaquin    Return    Flow   and    Diversions. 

In  Tables  146  to  149,  inclusive,  the  data  have  been  compiled  for  a 
comparison  between  the  return  water  as  measured  in  the  lower  San 
Joaquin  River  and  the  total  diversions,  both  on  the  San  Joaquin  and 
its  tributaries,  from  which  the  return  is  derived.  In  these  tables  the 
measured  return  for  each  month  is  compared  to  the  diversions  for  the 
same  month.  There  is  some  evidence  of  a  considerable  "lag"  between 
diversions  and  return  to  the  San  Joaquin  River,  in  which  case  a  com- 
parison of  the  return  and  diversions  for  the  same  month  mig-ht  be  some- 
what in  error.  On  the  other  hand,  there  is  also  evidence  pointing  to  a 
surprisingly  rapid  response  in  the  return  water  to  diversions  consider- 
ably remote.  Any  error  in  this  respect  which  may  or  may  not  occur  in 
the  monthly  percentages  shown  in  these  tables  is  probably  more  or  less 
ironed  out  in  the  results  for  the  combined  two-  or  three-month  period 
as  computed  for  each  year. 

A  summary  of  the  yearly  return  water  percentages,  and  the  amount 
in  second-feet  of  the  return  flow  above  the  Vernalis  gage,  is  given  in 
columns  8,  9,  and  10  of  Table  115.  This  table  affords  also  a  comparison 
between  San  Joaquin  and  Sacramento  (subsequently  described) 
return  water  data.  It  would  appear  that  the  average  percentage  of 
diversions  occurring  as  return  water  in  the  San  Joaquin  River  is  con- 
siderably smaller  than  that  for  the  Sacramento  River.  This  difference 
is  probably  attributable  to  the  fact  that  whereas,  due  to  basin  topog- 
raphy, practically  all  drainage  from  Sacramento  River  diversions  is 
very  quickly  returned  to  the  river,  in  the  San  Joaquin  Valley  much  of 
the  drainage  from  foothill  diversions  passes  to  the  underground  water 
and  may  from  there,  in  many  lower  areas,  be  returned  by  drainage 
pumps  to  the  surface  for  re-use  in  the  irrigation  canals.  Considerable 
of  the  San  Joaquin  return,  therefore,  may  never  reach  the  river  to  be 
accounted  for  in  the  return  water  measurements. 


TABLE  115 


COMPARATIVE   SACRAMENTO   AND 

WATER  DATA,  1924 

SAN  JOAQUIN   RETURN 
TO  1928 

1 

Sacramento  River 

San  Joaquin  River 

Year 

i        0) 

Yearly 
run -off 
Sacra- 
mento 
River  at 
Red  Bluff 
in  per  cent 
of  normal 

(2) 

Rice 
acreage 
irrigated 
from 
Sacra- 
mento 
River 

(3) 

Seasonal  return  in 
per  cent  of  draft 

'Total  return  to  river 
average  sec. -ft. 

Return 
water 

average 

for  July 
August  and 
September 
in  per  cent 

of  draft 

(8) 

Return  above  Vernalis 
gage,  average  sec.-ft. 

As 

measured 

in  definite 

return 

channels 

only 

(4) 

Including 

all 
accretions 

(5) 

July 

(6) 

August 
(7) 

August 
(9) 

September 
(10) 

1 

,  1924 
1925 
1926 
1927 
1928 

31 

81 

57 

111 

77 

59,700 
58,000 
87,500 
79,800 
63,500 

22 
40 
31 
39 

37 

33 
59 
49 
59 
49 

734 
1,620 
1,570 
2,150 
1,440 

785 
1,320 
1,240 
2,000 
1,330 

35 
38 
28 
32 
28 

595 
1,030 

895 
1,510 
1,150 

592 
1,100 

838 
1,460 
1,140 

*  Excludes  foreign  return. 
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Sacramento    Return    Waters. 

The  conditions  surrounding  return  water  entering  the  Sacramento 
River  differ  considerably  from  those  on  the  San  Joaquin.  In  the 
Sacramento  Valley  a  large  percentage  of  the  return  flow  follows  the 
troughs  in  the  basins  on  cither  side  of  the  river  and  is  discharged  to 
the  latter  through  well  defined  channels  entering  at  considerable  dis- 
tances downstream  from  the  diversion  sources.  Gaging  stations  have 
been  maintained  each  season  on  all  of  these  channels  which  are,  in 
downstream  order  of  their  discharge  to  the  river:  Butte  Slough.  Recla 
mation  District  70  Drain.  Reclamation  District  108  Drain  at  Rough  and 
Ready  Bend,  the  Back  Borrow7  Pit.  of  reclamation  districts  108  and 
787  (carrying  water  from  Colusa  Basin)  joining  the  river  just,  above 
Knights  Landing.  Sacramento  Slough  joining  the  river  just  above  its 
continence  with  the  Feather  River  (carrying  Reclamation  District  1500 
drainage  and  drainage  clown  the  east  and  west  borrow  pits  of  the  Sutter 
By-pass),  Reclamation  District  1000  Drain  (Pritchard  Lake),  Cona- 
way  Ranch  drainage  (discharged  to  the  river  through  the  irrigation 
plant  in  the  latter  part  of  the  season).  Reclamation  District  1000 
Drain  (Second  Bannon  Slough),  the  Back  Borrow  Pit  of  Reclamation 
District   1000.  and  Reclamation  District  1600  Drain. 

Between  Colusa  and  Red  Bluff  there  are  no  large  well-defined  return 
channels.  Records  or  estimates  of  all  natural  inflow  from  streams  in 
i  his  si  ntcli  of  the  river  have  been,  however,  obtained.  On  the  upper 
end  of  the  river  between  Redding  and  a  point  below  Cottonwood  there 
is  a  considerable  return  from  the  irrigation  of  the  Anderson-Cottonwood 
Irrigation  District  which  reaches  the  river  through  the  natural  creeks 
in  this  territory  and  enters  above  the  Red  Bluff  (Iron  Canyon)  gaging 
station.  Estimates  of  this  return  water  are  given  in  the  footnotes  at 
the  end  of  Tables  71   to  75,  inclusive,  Chapter  III. 

As  outlined  in  Chapter  II,  discharge  records  are  obtained  each  season 
for  stations  on  the  Sacramento  River  at  Red  Bluff,  Butte  City,  Colusa. 
Knights  Landing,  Verona  and  Sacramento.  With  these  records  and 
those  for  the  inflow  of  the  Feather  and  American  rivers  available,  and 
with  all  diversions  between  the  river  gaging  stations  recorded  (see 
Chapter  III),  it  is  possible  to  compute  what  should  represent  the  total 
water  returned  to  the  river  between  each  station,  including  not  only  the 
flow  entering  through  definite  channels  which  is  measured  as  previously 
described,  but  all  Beepage,  ground  water  return,  etc.,  which  can  not  he 
directly  measured.  Records  of  the  total  return  water  derived  in  this 
manner,  as  well  as  for  that  obtained  through  the  measurements  on  the 
drainage  channels,  will  be  found  in  the  fables  of  this  chapter. 

Return   Flow  From   Foreign  Sources. 

It  is  to  be  noted  that  two  main  and  one  or  two  minor  channels  carry- 
ing return  water  to  the  Sacramento  River  derive  their  discharge  from 
"  foreign  "  sources. 

Of  the  flow  entering  the  Sacramento  River  through  Butte  Slough, 
nearly  all  is  that  resulting  from  Feather  River  diversions  through 
the  Western  and  Sutter-Butte  canals.  In  a  dry  season  there  is  no 
water  flowing  in  Butte  ('reek  in  the  vicinity  of  the  East  Side  Highway 
and  in  such  a  season,  therefore,  the  measured  inflow  from  Butte  Slough 
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to  the  river  is  all  return  water.  In  normal  seasons,  however,  there  is 
some  natural  flow  in  Butte  Creek  at  the  East  Side  Highway  and  in 
order  to  determine  the  inflow  to  the  river  from  Butte  Slough  which  is 
strictly  return  water,  the  measuring  station  on  Butte  Creek  one  mile 
west  of  the  East  Side  Highway  is  maintained.  Of  the  discharge  mak- 
ing up  the  inflow  to  the  river  through  Sacramento  Slough,  that  portion 
which  flows  down  the  East  Borrow  Pit  of  the  Sutter  By-pass  (measured 
near  Chandler  Station)  is  practically  all  return  water  from  Feather 
River  irrigation.  Likewise,  the  water  measured  in  the  Back  Borrow 
Pit  of  Reclamation  District  1000  is  probably  not  derived  from  Sacra- 
mento River  sources. 

In  any  summation,  therefore,  of  return  water  from  Sacramento 
River  diversions  only,  it  is  necessary  to  exclude  the  portion  of  Sacra- 
mento Slough  discharge  as  above  noted  as  well  as  practically  all  of  the 
return  through  Butte  Slough  and  such  other  minor  return  from  foreign 
sources  as  may  be  noted. 

Relation   of  Sacramento    Return   Water  to    Irrigation    Draft. 

In  presenting  figures  of  return  flow,  those  giving  the  relation  of  the 
return  to  the  irrigation  draft  on  the  river  are  perhaps  of  greatest  sig- 
nificance. Tables  151,  153,  155,  157  and  159  show  this  relation,  1924  to 
1928,  for  that  return  water  only  which  was  measured  at  the  well 
defined  return  channels  (see  previous  description),  and  Tables  152, 
154,  156,  158,  158-A  and  160  give  the  relation  for  the  total  return 
(including  all  accretions)  between  each  river  station  computed  as 
explained  in  a  preceding  paragraph.  The  tables  show  that  the  seasonal 
seepage,  ground  water  return,  etc.,  which  can  not  be  directly  measured 
varied  from  a  minimum  of  11  per  cent  of  the  irrigation  draft  in  1924 
to  a  maximum  of  20  per  cent  in  1927 ;  that  the  seasonal  return  as 
measured  at  the  definite  return  channels  varied  from  22  per  cent  of  the 
irrigation  draft  in  1924  to  40  per  cent  in  1925 ;  and  that  the  total 
return,  including  all  accretions,  varied  from  33  per  cent  of  the  irriga- 
tion draft  in  1924  to  59  per  cent  in  1925  and  1927. 

Comparative    Return   Water,   1924  to   1928. 

The  preceding  figures  for  the  return  water  percentages  are  further 
shown  in  columns  4  and  5  of  Table  115,  page  245,  which  shows  also, 
in  columns  6  and  7,  the  amount  of  the  total  return,  in  second-feet,  for 
July  and  August  of  each  year.  For  comparative  purposes  this  table 
shows  also,  in  columns  2  and  3,  the  yearly  run-off  of  the  Sacramento 
River  at  Red  Bluff  in  per  cent  of  normal,  and  the  rice  acreage  irrigated 
directly  from  the  river. 

For  the  Sacramento  return  water  it  would  seem  that  with  the  rice 
acreage  about  the  same,  the  return  water  percentage  is  greater  in  the 
seasons  of  greater  run-off.  This  is  perhaps  due  to  a  greater  accretion 
from  ground  water  storage,  etc.,  in  the  seasons  of  good  run-off,  and  if 
so,  the  additional  return  from  this  source  should  not,  strictly  speaking, 
be  included  in  the  percentage  figures  since  this  would  not  be  a  return 
derived  from  the  irrigation  draft.  However,  it  may  be  that,  in  years 
of  good  run-off,  with  a  less  urgent  demand  for  conservation,  the  greater 
facility  in  irrigation  operations  obtained  by  larger  diversions  and  cor- 
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respondingly  greater  waste  and  spill,  would  offer  an  explanation  of 
the  greater  return  water  percentages.  This  would  be  indicated  in  i 
comparison  from  year  to  year,  of  the  gross,  or  headgate,  duty  of  water 
of  the  various  projects,  making  due  allowance,  of  course,  for  the  ratio 
of  rice  to  general  crops  and  any  other  factors  which  would  influence 
the  gross  duty  from  one  year  to  another. 

Return   Water  in  Colusa  Tro-jgh   at  Colusa- Williams   Highway. 

Except  perhaps  for  a  short  period  at  the  beginning  of  the  irriga- 
tion season,  all  flow  in  the  Colusa  Trough  (main  drain  of  Reclamation 
District  2047)  at  the  Colusa-Williams  Eighway  is  return  water  and 
this  location  was  selected  for  the  maintenance  of  a  gaging  station 
which  would  record  this  return  from  a  particularly  representative 
Sacramento  Valley  rice  and  general  crop  areaof  about  1sr>.000  acres 
under  irrigation  from  tin-  Sacramento  River.  The  same  flow  with  down- 
stream accretions  or  losses  is  again  measured  at  the  station  referred  to 
as  "Colusa  Basin  Drainage  at  Knights  Landing."  At  the  Colusa 
Williams  Highway  the  "Trough"  carries  practically  the  entire  return 
from  the  Glenn-Colusa,  Compton-Delevan,  Jacinto,  Maxwell,  Prince- 
ton-Co lora-Glenn,  and  Providenl  [irrigation  districts.  Tables  Kit  to 
Hi."),  inclusive,  show  the  return  water  as  measured  at  this  point  and 
give  the  percentage  relationship  between  the  return  and  the  diversions 
from  which  it  is  derived. 

It  is  to  be  noted  that  in  some  years  the  average  flow  in  the  Trough 
has  been  as  much  as  500  second-feet  or  more  for  two  or  three  months 
during  the  season.  This  means  that  500  second-feet  or  more  ''by- 
passed" a  stretch  on  the  Sacramento  River  from  points  above  Colusa 
to  the  junction  of  the  Trough  water  with  the  river  at  Knights  Landing. 
Were  this  water  to  remain  in  the  river  in  times  of  low  flow,  the  naviga- 
tion situation  would,  of  course,  be  improved  just  to  that  extent.  It  has 
been  suggested,  therefore,  that  a  connecting  channel  between  the 
Trough  ami  the  river  should  be  constructed  so  that  the  Trough  water 
might  be  returned  to  the  river  at  Colusa.  With  any  demand  for 
elimination  of  the  present  "by-passing,"  the  construction  of  this  eon- 
necting  channel  seems  to  be  the  only  solution  other  than  that  of  strictly 
enforced  elimination  of  waste  and  spill  from  the  rice  fields  thereby  per- 
mitting a  reduct  ion  in  the  river  diversions  to  the  extent  of  the  waste  and 
spill  elimination. 

Return    Water,    Reclamation    Districts    108   and    1500. 

Similar  to  the  determination  of  the  return  water  for  a  particularly 
representative  area  as  in  the  case  of  the  station  on  the  Colusa  Trough 
at  the  Colusa-Williams  Highway,  the  separate  return  water  data  for 
Reclamation  Districts  108  and  1500  have  been  tabulated.  Each  of  thi 
districts  comprises  an  individual  unit  in  which  all  diversions  to  the 
area  within  the  surrounding  levees  have  been  measured  and  for  which 
a  record  of  the  water  either  pumped  or  discharged  by  gravity  from  the 
district  is  available.  In  each  case  the  water  is  discharged  from  the 
district    al    a    single    location.      For    District    108    the    discharge    is    to 

the  Sacramento  River  at  Rough  and  Ready  Bend  and  for  District  1500 
the  discharge  is  to  Sacramento  Slough  in  Sutter  l'y  pass.  The  approxi- 
mate  areas   of   Districts   108   and    1500   are   58,000   and    68.000   acres, 
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respectively.  Tables  166  and  167  show  the  comparison  between  diver- 
sions and  return  water  in  these  districts,  for  the  years  1924  to  1928. 
In  the  case  of  District  ir>00  it  is  to  be  noted  that  beginning  with  the 
1926  season,  the  drainage  discharge  has  been  entirely  by  pumping, 
whereas  in  previous  years,  it  was  by  a  combination  of  gravity  outlet 
and  pumping  (when  necessary).  At  the  time  of  ihe  change  in  1!»2<;. 
the  average  water  level  ill  the  drain  was  lowered  three  feet  below  the 
1925  level.  The  water  table  throughout  the  district  was  therefore 
more  or  less  drawn  down  and  this  additional  source  of  drainage  (not 
strictly  return  water)  may  explain  the  high  return  water  percentage 
shown  for  1926. 

In  District  108  it  appears  that  the  return  water  percentage  has 
increased  each  year  since  1925.  The  only  apparent  explanation  for 
this  increase  is  that  methods  of  rice  irrigation  have  probably  changed 
each  year  so  that  more  and  more  water  has  been  allowed  to  flow  through 
the  checks  and  out  the  tail-gates  in  order  to  leech  out  alkali  salts  and 
otherwise  keep  fresher  Avater  in  the  fields. 

Quality    of   Return    Water — Tests. 

Discussion  has  been  had  relative  to  the  fitness  for  irrigation  of  some 
return  waters,  especially  those  from  the  rice  fields  located  in  a  more 
or  less  alkali  area.  In  order  to  obtain  some  idea,  therefore,  of  the 
difference  in  salts  and  alkali  content  between  the  Sacramento  River 
water  and  that  in  the  Colusa  Trough,  a  few  samples  of  water  were  taken 
and  tested  during  the  1924  season.  The  testing  was  done  by  the 
chemical  laboratory  of  the  State  Division  of  Highways. 

On  July  30th,  a  sample  was  taken  of  the  Colusa  Trough  water  at 
the  Maxwell  Road  and  at  the  same  time  one  was  taken  from  the 
adjacent  Maxwell  Irrigation  District  canal  carrying  water  diverted 
from  the  Sacramento  River  at  the  pumping  plant  about  seven  miles 
distant.  The  results  of  the  tests  of  these  two  samples  are  given  in 
Table  116. 

TABLE   116 

TESTS  OF  WATER  SAMPLES  FROM  THE  COLUSA  TROUGH  AND 
FROM  CANAL  WATER  DIVERTED  FROM  THE  SACRAMENTO 
RIVER,  1924 


Tret 

Parts  per  million 

Return  water  in 
Colusa  Trough 

Canal  water  from 
Sacramento  River 

Alkalinity  bicarbonate* 

207.00 

000.00 

164.00 

0.50 

65.00 

49.00 

24.00 

Good 

121.00 

000  (XI 

156.00 

Sulphates  as  SO' 

1.50 

65.00 

Alkali  as  Na 

19.00 

107.00 

Good 

*  Alkali  coefficient  is  the  depth  in  inches  of  water  which  on  evaporation  would  yield  sufficient  alkali  to  render  a  four- 
foot  depth  of  soil  injurious  to  the  most  sensitive  rrops. 

Note—  Samples  taken  on  July  30,  1924,  at  the  Colusa  Trough  and  Maxwell  Irrimtion  District  canal  crossing  of 
the  Maxwell  Road. 
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Early  in  the  fall  the  rice  fields  are  drained  of  all  of  the  water 
which  has  been  ponded  during  the  summer,  and  at  this  time,  therefore, 
there  is  a  considerable  increase  in  the  return  to  the  Sacramento  River 
of  such  water.  To  show  the  difference  in  the  alkali  content  of  the  river 
water  before  and  at  the  peak  of  this  fall  drainage  samples  were  taken 
from  the  river  at  Elkhorn  Ferry,  about  12  miles  above  Sacramento, 
one  on  August  18th,  and  the  other  on  September  12th.  On  September 
12th,  also,  a  sample  was  taken  from  the  Back  Borrow  Pit  of  District 
787  just  above  its  junction  with  the  river.  The  Borrow  Pit  was  carry- 
ing all  of  the  drainage  from  Colusa  Basin.  The  results  of  the  tests 
of  these  three  samples  are  given  in  Table  117. 

TABLE   117 

TESTS  OF  SACRAMENTO  RIVER  WATER  BEFORE  AND  AT  THE 
PEAK  OF  THE  RICE  FIELD  DRAINAGE  AND  OF  COLUSA 
BASIN  DRAINAGE  AT  THE- PEAK,  1924 


Parts  per  million 

Test 

River  water 

at  Elkhorn 

Ferry  on 

August  18 

River  water 

at  Elkhorn 

Ferry  on 

September  12 

Colusa  Basin 

drainage  at 

Knights  Landing 

on  September  12 

Total  solids                   

333 

10 

323 

158 

210 

130 

80 

64 

47 

32 

Good 

316 

37 

297 

134 

198 

117 

81 

60 

27 

34 

Good 

582 

73 

509 

260 

213 

85 

298 

Chlorine  as  CI.     -         

82 

Sulphates  as  SO* - -- 

95 

24 

Good 

Note— Elkhorn  Ferry  is  located  about  12  miles  above  Sacramento.  The  sample  of  Colusa  Basin  drainage  water 
was  taken  from  the  Back  Borrow  Pit  of  District  787  just  above  its  junction  with  the  Sacramento  River  at  Knights  Land- 
ing, which  is  located  about  34  miles  above  Sacramento. 

Of  the  flow  at  Elkhorn  Ferry  on  August  18,  the  return  from  District  70  drain,  District  108  drain,  Colusa  Basin  and 
Sacramento  Slough  amounted  to  44%.  On  September  12,  the  return  from  these  same  channels,  although  greater,  was 
only  24%  of  the  flow  at  Elkhorn  Ferry  because  of  the  increased  river  flow  due  to  decreased  draft. 

Unfortunately,  for  the  value  of  the  comparison,  the  return  from 
District  70  drain,  District  108  drain,  Colusa  Basin  and  Sacramento 
Slough  (representing  practically  the  total  of  return  water  similar  to 
Colusa  Basin  water)  on  August  18th  amounted  to  44  per  cent  of  the 
river  flow  at  Elkhorn  Ferry,  whereas  on  September  12  the  return 
from  these  same  channels,  although  greater  in  amount,  was  only  24 
per  cent  of  the  Elkhorn  Ferry  flow  because  of  the  increased  river  flow 
due  to  reduction  in  diversions.  This  may  account  for  the  fact  that  the 
September  12th  test  appears  to  differ  very  little  from  the  August  18th 
test  although  a  large  quantity  of  return  water  of  considerable  hardness 
and  low  alkali  coefficient,  as  shown  by  the  September  12th  Colusa 
Basin  Drainage  test,  was  entering  the  river. 

In  1928,  some  additional  water  samples  of  river  and  drainage  water 
for  complete  analysis  were  taken  on  September  7th  which  was  the 
approximate  time  of  the  maximum  drainage  from  the  rice  fields.  River 
samples  were  taken  at  Knights  Landing  both   above  and  below  the 
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point  o!'  discharge  to  the  river  of  Colusa  liasin  Drainage,  and  at  Sacra- 
mento. Samples  of  drainage  or  return  water  were  taken  from  Colusa 
Basin  Drainage  a1  Knights  Landing  and  from  Sacramento  Slough  in 
the  Sutter  By-pass  (carrying  Reclamation  District  1500  and  Sutter 
( Jounty  rice  drainage). 

These  samples  were  tested  by  a  San  Francisco  laboratory  through 
the  courtesy  of  and  in  cooperation  with  the  California-Hawaiian  Sugar 
Refining  Corporation.    The  results  are  given  in  Table  118. 

At  the  time  of  these  tests  the  discharges  in  second-feet  of  the  river 
and  drainage  channels  were  as  follows:  Sacramento  River  at  Knights 
Landing.  2S40 ;  ;it  Sacramento,  4080;  Colusa  Basin  Drainage  at  Knights 
Landing,  614;  Sacramento  Slough,  660. 


TABLE  118 

TESTS    OF   SACRAMENTO    RIVER   AND    DRAINAGE   WATER,    1928 

(Samples   taken   September  7,   1928) 


Parts  per  million 

Test 
Hypothetical  form  of  combination 

Sample  No.  1 

Sacramento 

River  at 

Knights 

Landing 

above 

Colusa  Basin 

drainage, 

inflow 

Sample  No.  2 

Sacramento 

River  at 

Knights 

Landing 

below 

Colusa  Basin 

drainage, 

inflow 

Sample  No.  3 

Sacrament6 
River  at 

Sacramento 
between 

I  and  M  St. 
bridges 

Sample  No.  4 

Back  borrow 

pit  at 

Knights 

Landing 

(Colusa  Basin 

drainage 

just  above 

junction  with 

Sacramento 

River) 

Sample  No.  5 

Sacramento 

Slough  in 

Sutter 

By-pass 

below 

reclamation 

district 
1500  pumps 

Sodium  sulphate 

22 

28 

7 

23 
23 

28 
64 

60 
58 
37 

Sodium  chloride 

185 

Sodium  carbonate 

Magnesium  chloride 

31 

Iron  oxide  and  alumina 

1 

1 

1 

4 

1 

Calcium  sulphate 

28 

Oalr.ium  mrhnnate 

41 

39 

26 

6 

87 

41 
47 
25 
12 

96 

51 

56 
25 
13 

117 

49 
54 
26 
20 

113 

79 

Magnesium  carbonate 

93 

Silica 

34 

Organic  matter  and  combined  water. 
Hardness  (calculated  as  calcium  car- 
bonate)  

33 
209 

Total  solids 

165 

172 

238 

308 

484 

WATER   SUPERVISOR'S    REPORT,    1924-1928 


253 


TABLE  119 

RETURN   FLOW   IN   SAN  JOAQUIN   VALLEY    STREAMS    DURING 
THE  IRRIGATION  SEASON,  1924 

(Cubic  feet  per  second) 


Stream 


San  Joaquin  River: 
Vernalis  gaging  station. 


Stanislaus  River: 

Vi  mile  above  San  Joaquin  River, 

Tuolumne  River: 
3  miles  above  San  Joaquin  River. 


Dry  Creek: 
1  mile  above  Tuolumne  River. 


Merced  River: 
1  mile  above  San  Joaquin  River. 


Date 


June  25-27 
Aug.  1-  3 
Sept.  10-12 

June  27-29 
Aug.    3 
Sept.  12-14 

June  27-28 
Aug.  2-  3 
Sept.  11-12 

June  28-30 
Aug.  4-  5 
Sept.  13 

July  1 
Aug.  1 
Sept.  10 


Measured 
flow 


500 
433 
408 

95 

118 

95 

256 
258 
245 

27 
31 
28 

21 

2 

15 


Total 

diversions 

(added) 


ni3 

*80 
*76 

24 
0 
8 

0 
0 
0 

2 
0 
0 

94 
97 
91 


Return 
flow 


613 
513 
484 

119 
118 
103 

256 
258 
245 

29 
31 
28 

115 

99 
106 


*  Includes  diversions  on  San  Joaquin  River  only.     All  diversions  at  the  time  of  measurements  were  noted. 

TABLE  120 

RETURN   FLOW   IN   SAN   JOAQUIN    VALLEY    STREAMS    DURING 
THE  IRRIGATION  SEASON,  1925 

(Cubic  feet  per  second) 


Stream 


Date 


Measured 
flow 


Total 

diversions 

(added) 


Return 
flow 


San  Joaquin  River: 
Vernalis  gaging  station 

Stanislaus  River: 

Yt  mile  above  San  Joaquin  River 

Tuolumne  River: 
3  miles  above  San  Joaquin  River. 

Dry  Creek: 

1  mile  above  Tuolumne  River.  _ . 

Merced  River: 
1  mile  above  San  Joaquin  River. 


July  27,  1925 
Sept.  1,  1925 
Oct.     1,  1925 

July  27,  1925 
Sept.  1,  1925 
Oct.     1,  1925 

July  27,  1925 
Sept.  1,  1925 
Oct.     6,  1925 

July  30,  1925 
Sept.  3,  1925 
Oct.     5, 1925 

July  24,  1925 
Aug.  29,  1925 
Sept.  29,  1925 


1,210 

690 

1,320 

247 
161 
206 

347 

299 

**423 

32 
40 
42 

131 
73 
91 


•159 
•117 

*24 

0 
0 

7 

13 

13 

0 

0 
0 
0 


43 
37 


1,369 

807 

1,344 

247 
161 
213 

360 
312 
423 

32 
40 

42 

220 
116 
128 


'Includes  diversions  on  San  Joaquin  River  only.     All  diversions  at  the  time  of  measurements  were  noted. 
**The  mean  daily  release  of  276  second-feet  from  La  Grange  Power  Plant  for  October  3,  4  and  5,    1925,   has  been 
subtracted  from  the  measured  flow  to  give  this  figure. 
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TABLE  121 

RETURN    FLOW    IN    SAN   JOAQUIN    VALLEY    STREAMS    DURING 
THE   IRRIGATION    SEASON,    1926 

(Cubic  feet  per  second) 


Stream 


Date 


Measured 
flow 


Total 

diversions 

(added  I 


Raton 

flow 


Ban  Joaquin  River: 
Vernalis  gagingstation 

Stanislaus  River: 
4  miles  above  San  Joaquin  River. 

Tuolumne  River: 
3  miles  above  San  Joaquin  River. 

Dry  Creek: 
1  mile  above  Tuolumne  River. . . 

Merced  River: 

1  mile  above  San  Joaquin  River. 


July  19,1926 
Aug.  29,  192b 
Sept.  30,  1926 

July  20,  1926 
Aug.  30,  1926 
Sept.  30,  1926 

July  13,  1926 
Aug.  26,  1926 
Sept.  30,  1926 

July  19,  1926 
Aug.  28,  1926 
Sept.  28,  .926 

July  15,  1926 
Aug.  24,  1926 
Sept.  29,  1926 


700 
595 
595 

111 
139 
101 

295 
286 
317 

32 

31 


90 
53 
73 


•188 
•193 
•131 

13 
22 
29 

17 

10 

0 

0 
3 
0 

50 

88 
38 


888 
788 

m 

124 
161 
130 

312 
296 
317 

32 
34 


140 
141 
111 


*  Includes  diversions  from  San  Joaquin  River  only  (below  San  Luis  Ranch). 


TABLE  122 

RETURN   FLOW   IN   SAN   JOAQUIN   VALLEY   STREAMS   DURING 
THE   IRRIGATION   SEASON,    1927 

(Cubic  feet  per  second) 


Stream 


San  Joaquin  River: 
Vernalis  gaging  station 

Stimislaus  River: 
4  miles  above  San  Joaquin  River  (Elliot 
Ranch) 

Tuolumne  River: 
8  miles  above  San  Joaquin  River  (Tuol- 
umne City) 

Dry  Creek: 

1  mile  above  Tuolumne  River 

Merced  River: 

1  mile  above  San  Joaquin  River 


Date 


Aug.  4,  1927 
Sept.  1,  1027 
Oct.  7,  1927 


Aug.  4,  1927 
Sept.  1.  1927 
Oct.  7,  1927 


Aug.  3,  1927 
Aug.  31,  1927 
Oct.  6,  1927 

Aug.  5,  1927 
Sept.  2,  1927 
Oct.  8,  1927 

Aug.  1,  1927 
Aug.  30,  1927 
Oct.  4,  1927 


Measured 
flow 


1,540 
1,660 
2,330 


275 
294 

:i7(i 


391 

845 

1,048 

59 
53 

78 

233 
204 
527 


Total 

diversions 

(added) 


•226 
•194 
"37 


10 
0 
0 

1 
0 

0 

55 

53 
16 


•Deductions 

for  power 

releases, 

spill,  etc., 

not  return 

water 


50 

573 
839 


50 

73 
1'.) 


0 
500 
670 

0 
0 
0 

0 

0 

150 


Return 
flow 


1,720 
1,280 
1,530 


225 
227 

351 


401 
345 

378 

60 
53 

78 

288 
257 
393 


•  See  notes,  tables  127,  132,  137,  and  144. 
'•  Includes  diversions  from  San  Joaquin  River  only. 
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TABLE  146 

COMPARISON   OF   DIVERSIONS   AND    RETURN   WATER,    SAN 

JOAQUIN  VALLEY,  1924 

(Quantities  in  acre-feet) 


July 


August 


September 


July  to  Sept., 
inclusive 


DIVERSIONS 

San  Joaquin  River  near  Friant*1 

Merced  River  near  Merced  Falls*1 

Turlock  Canal1 - 

Modesto  Canal1. 

Oakdale  Canal1 

South  San  Joaquin  Canal1- 

San  Joaquin  River  and  tributaries,  pumping  diversions* 

Total  diversions 


20,600 
4,340 

61,500 

34,500 
1,590 
4,810 

12,600 


16,200 
1,880 

49,800 

26,600 
1,480 
4,360 

10,800 


12,700 
860 

26,600 
6,960 
1,820 
5,440 

10,400 


RETURN 

San  Joaquin  River  near  Vernalis1 

San  Joaquin  River  and  tributaries,  pumping  diversions* 

Total  return 

Return  in  per  cent  of  diversions _.. 


139,940 


25,800 
12,600 


111,120 


25,800 
10,800 


64,780 


24,800 
10,400 


38,400 

27 


36,600 
33 


35,200 
54 


49,500 

i,080 

137,900 

68,060 
4,890 

14,610 

33,800 


315,840 


76,400 
33,800 


110,200 
35 


*This  flow  all  diverted  within  a  short  distance  from  the  foothills. 

"Return  water  diverted  by  pumping.    Estimated  from  measurements  for  three  series,  Table  1 19. 
1  From  records  of  Water  Resources  Branch,  U.  S.  Geological  Survey. 


TABLE  147 

COMPARISON  OF  DIVERSIONS  AND  RETURN  WATER,  SAN 
JOAQUIN  VALLEY,   1925   AND   1926 

(Quantities  in  acre-feet) 


1925 

1 

1926 

August 

September 

August  to 

September, 

inclusive 

July 

August 

September 

July  to 

September, 

inclusive 

DIVERSIONS 

San  Joaquin  River  near  Friant*1 . . . 
Merced  River  near  Merced  Falls*1 

(At  Exchequer  for  1926) 

Turlock  Canal*... 

65,800 

13,300 
56,500 
36,400 
5,200 
13,900 

13,000 

37,100 

4,390 
37,700 
28,600 

4,110 
11,200 

8,400 

102,900 

17,690 
94,200 
65,000 
9,310 
25,100 

21,400 

58,800 

72,600 
64,000 
45,700 
3,570 
11,400 

16,000 

39,300 

38,200 

65,200 

39,400 

2,370 

9,530 

18,000 

34,900 

2,010 

35,900 

23,100 

2,110 

8,150 

13,000 

133,000 

112,810 
165,100 

Modesto  Canal* 

108,200 

Oakdale  Canal* 

8,050 

South  San  Joaquin  Canal* 

San  Joaquin  River  and  tributaries, 
pumping  diversions** 

29,080 
47,000 

Total  diversions 

204,100 

50,400 
13,000 

131,500 

'57,000 
8,400 

335,600 

107,400 
21,400 

272,070 

47,200 
16,000 

212,000 

37,000 
18,000 

119,170 

*36,800 
13,000 

603,240 

RETURN 

San  Joaquin  River  near  Vernalis*. . 

San  Joaquin  River  and  tributaries, 

pumping  diversions**. 

121,000 
47,000 

Total  return 

63,400 
31 

65,400 
50 

128,800 
38 

63,200 
23 

55,000 
26 

49,800 

42 

• 

168,000 

Return  in  per  cent  of  diversions 

28 

'From  records  of  Water  Resources  Branch,  O.  S.  Geological  Survey. 
"Return  water  diverted  by  pumping.    Estimated  from  measurements  for  three  series,  Tables  120  and  121. 

1  This  flow  is  all  diverted  below  the  gaging  station  during  the  months  shown  in  this  table. 

1 5,500  and  8,000  acre-feet  for  September,  1925  and  1926,  respectively,  have  been  subtracted  from  the  U.  S.  G.  S. 
records  for  this  station  to  give  the  flgures  here  shown.  These  allowances  are  the  estimated  amounts  of  water  released  by 
the  Turlock  Irrigation  District  from  Don  Pedro  Resenoir  for  the  La  Grange  power  riant  and  should  not,  therefore,  be 
included  as  return  water. 
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TABLE  148 

COMPARISON  OF  DIVERSIONS  AND  RETURN  WATER,  SAN 

JOAQUIN  VALLEY,  1927 

(Quantities  in  acre-feet) 


August 

September 

August 

to 

September, 

inclusive 

DIVERSIONS 
San  Joaquin  River  near  Friant1  *  (Miller  and  Lux  canals) 

71,300 
83,600 

46,700 
38,500 

<55,800 
16,000 

47,100 
»66,900 
36,100 
34,100 

46,200 
11,000 

118,400 

Merced  River  at  Exchequer' '  (Merced  Irrigation  District  Canal) 

150,500 

Turlock  Canal1 

82,800 

Modesto  Canal1 

72,600 

Stanislaus  River  near  Knights  Ferry1  •  (Oakdale  and  South  San  Joaquin 
canals) 

102,000 

San  Joaquin  River  and  tributaries,  pumping  diversions' 

27,000 

Total  diversions 

311,900 

•77,100 
16,000 

241,400 

•75,900 
11,000 

553,300 

RETURN 
San  Joaquin  River  near  Vernalis1 

153,000 

San  Joaquin  River  and  tributaries,  pumping  diversions5 

27,000 

Total  return 

93,100 
30 

86,900 
36 

180  000 

Return  in  per  cent  of  diversions 

32 

'  U.  S.  G.  S.  Station. 
'  *  This  flow  is  all  diverted  below  the  gaging  station  during  the  months  shown,  except  as  noted. 

•  Recorded  flow  of  70,800 has  been  reduced  by  3,900  acre-feet  which  is  the  estimated  amount  of  power  water  released 
from  Lake  McClure  in  excess  of  canal  diversions,  from  September  21st  to  30th.    (See  note,  Table  144.) 

'  Recorded  flow  of  56,900  has  been  reduced  by  1,100  acre-feet  which  is  the  estimated  amount  of  power  water  released 
from  Melones  Reservoir  in  excess  of  canal  diversions,  from  August  1st  to  11th.    (See  note,  Table  132.) 

•  Return  water  diverted  by  pumping.    Estimated  from  measurements  for  three  series,  Table  122. 

•  9,000  and  14,500  acre-feet  for  August  and  September,  respectively,  have  been  subtracted  from  the  recorded  flow 
for  this  station  to  give  the  figures  here  shown.  These  allowances  are  the  estimated  amounts  of  power  releases  which 
should  not  be  included  as  return  water,  as  follows:  August,  Stanislaus  (Melones)  1,100;  Tuolumne  (Don  Pedro)  7,900; 
September,  Tuolumne  10,600;  Merced  (Lake  McClure)  3,900. 
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TABLE  149 

COMPARISON  OF  DIVERSIONS  AND  RETURN  WATER, 
SAN  JOAQUIN  VALLEY,  1928 

(Quantities  in  acre-feet  except  as  noted) 


July 


August 


September 


July  to 

September, 

inclusive 


DIVERSIONS 

San  Joaquin  River  near  Friant  (Miller  and  Lux  canals)1  s 

Merced   River  at  Exchequer   (Merced   Irrigation  District 

Canal)1  ' 

Turlock  Irrigation  District  Canal1 

Modesto  Irrigation  District  Canal1 

Stanislaus  River  near  Knights  Ferry1  »  (Oakdale  and  South 

San  Joaquin  Irrigation  District  canals) 

Pumping   diversions — San    Joaquin,   Stanislaus,    Tuolumne, 

Merced  rivers  and  Dry  Creek3 


Total  diversions. 


Total  diversions  (average  secoDd-feet). 


RETURN 

San  Joaquin  River  near  Vernalis1. 

Pumping  diversions — San   Joaquin,   Stanislaus,   Tuolumne, 
Merced  rivers  and  Dry  Creek'. -. 


Total  return. 


Total  return  (average  second-feet). 
Return  in  per  cent  of  diversions— 


61,400 

90,400 
57,600 
27,900 

60,100 

16,900 


314,300 
5,120 

69,500 
16,900 


86,400 

1,400 
27 


58,300 

77,500 
58,200 
35,000 

38,400 

15,200 


282,600 
4,590 

«55,400 
15,200 


70,600 

1,150 
25 


52,200 

56,500 
46,700 
19,700 

27,800 

12,400 


215,300 
3,620 

<55,400 
12,400 


67,800 

1,140 
32 


171,900 

224,400 

162,500 

82,600 

126,300 

44,500 


812,200 
4,440 

180,300 
44,500 


224,800 

1,230 
•     28 


«  U.  S.  G.  S.  Station. 

*  This  flow  all  diverted  below  the  gaging  station  after  July  1st. 

•  From  Table  123.    This  is  return  water  diverted  by  pumping. 

4  Excludes  from  recorded  flow  1,140  acre-feet  in  August  and  23,700  in  September  which  was  water  released  to  Tuolumne 
River  from  Don  Pedro  Reservoir  through  La  Grange  power  plant  and  hence  not  return  water. 
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TABLE  150 

WATER    DISCHARGED    TO    THE    SACRAMENTO    RIVER    ABOVE 

SACRAMENTO   AS   MEASURED   AT   DEFINITE   RETURN 

CHANNELS,   1924  TO    1928,   INCLUSIVE 

From  records  for  Butte  Slough,  District  70  Drain,  District  108  Drain,  Colusa 

Basin  Drainage  at  Knights  Landing,  Sacramento  Slough,  District  1000  Drain 

(Pritchard  Lake),  Conaway  Drainage,  District  1000  Drain  (2d  Bannon  Slough) 

and  Back  Borrow  Pit  of  District  1000. 

(See  Tables  173  to  208,  inclusive) 


Month 


Acre-feet 


Average 

second-feet 


1924 

May 

June 

July 

August 

September 
October... 

Total     . 

1925— 

June1 

July 

August 

September 
October... 

Total... 

1926— 

May1 

June 

July 

August 

Beptember. 
October... 

Total... 

1927— 

June' 

July 

August 

'ii-mbcr 
October... 

Total... 

1928— 

June 

July 

August 

September 
October... 

Total... 


17,730 
27.340 

31.490 
40,760 
35,740 
24,200 


379,900 


288 
459 
513 
662 
600 
393 


177,260 

76,591 
67,604 
59348 
91,542 

40,929 

1.290 
1.120 

990 
1.540 

678 

336,514 

1.101 

82,300 
82,(100 
74,200 
93,500 
97,100 
39,800 

1,349 
1.380 
1.210 
1 ,520 
1,63] 
541 

468,900 

1.280 

113,400 

93,700 

106,200 

105,100 

55,500 

1,91| 

1,534 
1,730 

1.770 

473,900 

1 ,56J 

•88,300 
86,100 
91,900 
86,200 
28,400 

•1.480 

1.400 

1,490 

1.430 

462 

1.250 


1  Considerable  portion  of  June  inflow  derived  from  natural  run-off. 

•  The  May  record  for  Butte  Slough  used  in  this  total  is  for  28  days  only.    Also  portions  of  the  May  records  for  other 
stations  arc  estimated. 

•  The  discharge  for  June  inoludei  some  natural  run-off.    Particularly  Butte  and  Sacramento  sloughs.    (June  flow  of 
Butte  Creek  near  Kostsidc  Highway  was  4,980  acre-feet.    Sec  Table  37.  | 

•  Includes  782  acre-feet  or  13  second-feet  natural  flow  in  Hutte  Creek  as  measured  near  Eastside  Highwa\ 
Table  38. 
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TABLE  168 

DISCHARGE  OF  COLUSA  TROUGH  AT  COLUSA-WILLIAMS 

HIGHWAY,  1924 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

218 
212 
188 
153 
162 
192 
205 
231 
192 
178 
245 
212 
148 
178 
178 
195 
178 
162 
195 
261 
128 
295 
245 
235 
235 
228 
228 
225 
222 
215 
248 

165 
185 
235 
225 
238 
256 
256 
215 
181 
162 
178 
185 
188 
188 
193 
215 
212 
215 
238 
278 
305 
309 
305 
292 
288 
261 
258 
255 
235 
242 
212 

255 
292 
298 
307 
307 
308 
278 
278 
261 
251 
285 
271 
235 
231 
251 
288 
288 
288 
278 
228 
236 
245 
278 
271 
261 
205 
111 
77 
84 
94 

116 

2 

116 

3 

111 

4... 

94 

5 

94 

6 

212 

7 

320 

8 

278 

9 

220 

10 

186 

11 

102 

12 

178 

13 

*295 
315 
346 
339 
363 
406 
317 
322 
310 
300 
290 
278 
268 
255 
247 
251 
251 
238 

111 

14 

51 

15 

77 

16 

102 

17 

148 

18 : 

77 

19 

131 

20 

138 

21 

94 

22... 

77 

23. 

128 

24 

111 

25 

77 

26 

60 

27 

60 

28. 

77 

29 

94 

30 

94 

31 

89 

Mean 

'300 
'10,700 

206 
12,600 

231 
14,200 

245 
14,600 

124 

Acre-feet  for  month 

7  580 

*  Gage  established  June  13. 
1 18  days. 

Note— This  is  return  water  flowing  in  the  main  drain  of  Reclamation  District  2047;  it  is  drainage  chiefly  from  landB 
irrigated  by  Glenn-Colusa,  Provident,  Princeton-Codora-Glenn,  Compton-Delevan,  and   Maxwell  Irrigation  districts. 
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TABLE  169 

DISCHARGE  OF  COLUSA  TROUGH  AT  COLUSA-WILLIAMS 

HIGHWAY,  1925 


IV,'. 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

110 
109 
107 
121 
120 
134 
151 
162 
138 
126 
138 
158 
225 
378 
:!!(!• 
296 
225 
172 
158 
176 
239 
252 
238 
247 
217 
[93 
203 
247 
242 
274 
333 

374 
401 
465 
518 
573 
540 
510 
498 
456 
364 
378 
354 
370 
366 
395 
406 
447 
463 
491 
461 
489 
493 
491 
479 
496 
456 
433 
422 
410 
424 

479 
491 
474 
516 
566 
580 
536 
481 
442 
388 
348 
268 
236 
230 
225 
225 
277 
338 
308 
301 
320 
324 
311 
322 
320 
333 
342 
362 
368 
362 
360 

324 
302 
294 
301 
333 
325 
325 
320 
338 
338 
426 
424 
456 
410 
384 
388 
415 
415 
422 
388 
428 
424 
368 
378 
406 
428 
392 
390 
397 
415 
440 

479 
570 
540 
538 
586 
658 
8M 
756 
764 
756 
720 
668 
621 
603 
626 
665 
660 
655 
086 
642 
603 
603 
583 
553 
550 
578 
540 
508 
491 
461 

463 

2 

523 

3 

510 

4 

491 

5 

410 

6 

350 

7 

324 

8. 

333 

9 

309 

10 

270 

11 

274 

12 

252 

13 

14 

187 

15 

155 

16 

122 

17 

18........ 

134 

19 

127 

20 

120 

21 

117 

22 

114 

23 

115 

24 

116 

25 

116 

26 

116 

27 

110 

28 

103 

29... 

90 

30 

78 

31 

66 

Mean 

203 
12,400 

447 
26,600 

369 
22,600 

380 
23,400 

612 
36,400 

221 

Acre-feet  for  month 

13,600 

Note — This  is  return  water  flowing  in  the  main  drain  of  reclmUion  District  2347;  it  is  drainage  chiefly  from  landl 
irrigated  by  Glenn-Colusa,  Provident,  P.-inc3to:i-Coiora-Glenn,  Compton-Dalevan,  and  Maxwell  Irrigation  districts. 
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TABLE  170 

DISCHARGE  OF  COLUSA  TROUGH  AT  COLUSA- WILLIAMS 

HIGHWAY,  1926 


• 

Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

507 
536 
507 
478 
464 
484 
441 
427 
510 
539 
542 
542 
542 
565 
589 
583 
571 
586 
577 
571 
594 
583 
571 
568 
551 
539 
522 
516 
522 
522 

507 
513 
513 
513 
481 
432 
389 
438 
421 
413 
410 
424 
416 
446 
418 
387 
374 
356 
311 
309 
334 
338 
331 
360 
362 
362 
370 
374 
416 
435 
452 

499 
531 
528 
525 
551 
586 
565 
554 
600 
618 
658 
693 
707 
722 
710 
702 
699 
716 
699 
728 
722 
722 
788 
800 
812 
803 
836 
866 
833 
761 
699 

609 
565 
690 
788 
716 
684 
681 
623 
574 
545 
539 
525 
528 
586 
577 
507 
490 
473 
458 
387 
391 
394 
376 
316 
280 
231 
222 
221 
181 
173 

172 

2 

176 

3 

176 

4 

144 

5 

*262 
284 
307 
262 
247 
251 
284 
292 
309 
334 
362 
365 
369 
372 
375 
378 
382 
405 
461 
531 
572 
621 
476 
710 
650 
621 
557 

98 

6 

108 

7. 

106 

8 

9 _. 

104 
86 

10 

86 

11. 

89 

12 

82 

13 

76 

14 

76 

15 

72 

16 

76 

17 

69 

18 

73 

19 

76 

20 

76 

21 

76 

22 

76 

23 

80 

24 

90 

25 

90 

26 

85 

27 

80 

28 

63 

29 

60 

30 

60 

31 

60 

Mean 

**409 
**21,900 

535 

31,800 

407 
25,000 

686 
42,100 

478 
28,400 

92 

Acre-feet  for  month 

5,640 

'Record  started  May  5th. 
"27  days. 

Note — This  is  return  water  flowing  in  the  main  drain  of  Reclamation  District  2047;  it  is  drainage  chiefly  from  lands 
irrigated  by  Glenn-Colusa,  Provident,  Princeton-Codora-Glenn,  Compton-Delevan,  and  Maxwell  Irrigation  districts. 
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TABLE  171 

DISCHARGE  OF  COLUSA  TROUGH  AT  COLUSA-WILLIAMS 

HIGHWAY,  1927 


Day 

Daily  discbarge  in  second-feet 

• 

April 

May 

June 

July 

August 

September 

October 

1 

250 
2'.l5 
339 
391 
404 
370 
527 
629 
587 
527 
485 
517 
539 
567 
551 
561 
531 
507 
497 
483 
527 
587 
658 
665 
698 
688 
658 
713 
784 
825 
848 

869 
832 
804 
.     786 
761 
735 
722 
857 
967 
991 
960 
897 
876 
809 
737 
637 
571 
561 
553 
549 
551 
547 
537 
527 
507 
527 
547 
547 
527 
507 

MS 

449 
449 
468 
507 
527 
509 
513 
531 
537 
543 
569 
529 
509 
507 
507 
507 
517 
517 
521 
531 
537 
565 
547 
547 
567 
567 
587 
587 
583 
571 

559 
583 
589 
587 
587 
600 
612 
621 
621 
612 
593 
597 
603 
612 
603 
633 
ti44 
650 
646 
631 
635 
640 
646 
660 
673 
709 
739 
709 
742 
809 
750 

757 

713 

saa 

671 
650 
633 
610 
569 
533 
473 
553 
569 
573 
545 
511 
419 
503 
529 
513 
455 
409 
430 
476 
397 
333 
312 
316 
301 
286 
283 

283 

2 

S6fl 

3 

268 

4... 

254 

5... 

254 

6 

254 

7 

218 

8 

in 

9 

IN 

10 

144 

11 

146 

12... 

126 

13    . 

121 

14 

121 

15 

118 

16 

114 

17 

117 

18  .. 

118 

19 

121 

20 

108 

21 

102 

22 

102 

23    

92 

24 

92 

25 

102 

26 

113 

27    

124 

28 

•318 
293 
250 

136 

29 

148 

30    

160 

31 

160 

Mean... 

**287 
"1,710 

555 
34,100 

693 

41,300 

528 

32,500 

642 
39,500 

500 

29,800 

156 

Acre-feet  for 
month 

9,570 

•Register  installed  April  28th. 
••3  days. 

Note — This  is  return  water  flowing  in  the  main  drain  of  Reclamation  District  2047;  it  is  drainage  chiefly  from  lands 
irrigated  by  Glenn-Colusa,  Provident,  Princeton-Codora-Glenn,  Compton-Delevan,  and  Maxwell  Irrigation  districts. 
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TABLE  172 

DISCHARGE  OF  COLUSA  TROUGH  AT  COLUSA- WILLIAMS 

HIGHWAY,  1928 


Day 

Daily  discharge  in  second-feet 

ApriJ 

May 

June 

July 

August 

September 

October 

1 

312 
373 
381 
348 
344 
371 
389 
443 
482 
500 
506 
515 
561 
570 
636 
642 
650 
659 
667 
676 
706 
717 
746 
777 
770 
727 
662 
637 
673 
654 
592 

609 
647 
654 
622 
522 
489 
469 
438 
445 
471 
511 
570 
617 
654 
654 
624 
636 
577 
495 
434 
443 
504 
511 
519 
513 
506 
500 
494 
487 
493 

493 
504 
501 
507 
513 
511 
484 
471 
464 
473 
478 
486 
482 
464 
451 
451 
441 
449 
451 
458 
471 
467 
484 
508 
495 
495 
502 
507 
515 
541 
517 

497 
495 
487 
471 
460 
471 
493 
493 
492 
491 
490 
489 
488 
487 
487 
491 
528 
511 
517 
524 
535 
519 
517 
552 
559 
554 
577 
626 
659 
683 
652 

636 
613 
574 
661 
683 
631 
638 
613 
627 
641 
656 
671 
661 
636 
583 
544 
483 
441 
406 
331 
253 
209 
215 
224 
238 
186 
161 
135 
125 
141 

152 

2 

127 

3 

90 

4 : 

75 

5 

77 

6 

75 

7 

73 

8 

73 

9.. 

63 

10. 

71 

11 

73 

12 

62 

13 

57 

14 

57 

15 

59 

16 

54 

17 

55 

18 

56 

19 

55 

20 

54 

21 

53 

22 

48 

23 

50 

24 

51 

25 

49 

26 

51 

27 

•168 
167 
185 
234 

52 

28 

51 

29 

57 

30 

60 

31 

90 

Mean 

"188 
"1,500 

570 
35,100 

537 
32,000 

485 
29,800 

526 
32,400 

454 
27,000 

67 

Acre-feet  for 
month 

4,110 

*  Register  installed  April  27th. 
**  Four  days. 

Note— This  is  return  water  flowing  in  the  main  drain  of  Reclamation  District  2047;  it  is  drainage  chiefly  from  lands 
,    Irrigated  by  Glenn-Colusa,  Provident,  Princeton-Codora-Glenn,  Compton-Delevan,  and  Maxwell  Irrigation  districts. 
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TABLE  173 
DISCHARGE  OF  BUTTE  SLOUGH,  1924 


Dtg 

Daily  discharge 

in  second-fee 

May 

June 

July 

August 

September 

October 

1 

(') 
(') 
(') 
(') 
W 
(') 
(') 
(>) 
(') 
(') 
(') 
(') 
(') 
(') 

S3 

(») 
(') 
(') 
(') 
(*) 
(') 
(0 
(') 
(') 
(') 
(0 

(') 

(0 

(') 
(') 

(') 

(») 

(') 

C) 

C) 

lJ) 

(') 

(«) 

(') 

(») 

(') 

(') 

(') 

(') 

(') 

(») 

•32.0 

29.0 

27.5 

29.5 

29.0 

25.0 

26.0 

27.0 

24.0 

21.5 

19.5 

19.0 

17.5 

15.0 

13.0 

12.0 

5.0 

1.0 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.9 

2.0 

3.0 

5.6 

2.2 

7.0 

11.5 

14.2 

14.2 

11.0 

11.0 

11.0 

11.0 

11.3 

11.3 

11.3 

30.0 

30.0 

29.5 

27.0 

26.0 

L'4    0 

24.0 

24.0 

21.0 

19.5 

15.5 

17.0 

17.0 

16.0 

15.0 

15.0 

11.0 

11.0 

11.0 

10.3 

15.0 

20.5 

57 

68 

68 

68 

80 

80 

8> 

80 

75 

80 

80 

58 

30.0 

33.0 

36  o 

40.5 

47.0 

57 

68 

80 

90 

96 
101 
112 
118 
123 
129 
140 
146 
123 
118 
112 
107 
101 

96 

90 

85 

80 

71 

69 

63 

58 

58 

2 

63 

3 

69 

4 

69 

5 

90 

6 

90 

7 

107 

8 

101 

9 

101 

10 

108 

11 

108 

12.. 

145 

13 

145 

14 

145 

15 . 

145 

16 

155 

17 

88 

18 

145 

19 

135 

20 

129 

21 _ 

123 

22 

118 

23 

112 

24 

107 

25 

101 

26 

96 

27 

90 

28 

Ml 

29 

SO 

30 

80 

31 

80 

Mean 

30 

1,840 

236 
1,604 

27 
1,630 

365 

1,265 

9 

580 

409 
171 

39 

2,400 

284 
2,116 

86 
5,320 

205 

5,115 

106 

Acre-feet  for  month 

6,3a 

Monthly  diversions  below 
gaging  station 

16 

Discharge  to  Sacramento 
River  in  acre-feet 

6,304 

*  Gaging  station  established  on  June  17.    Gagings  taken  at  point  about  one  mile  above  mouth  of  Butte  Slough. 

(')  Average  of  30  second-feet  estimated  throughout  May. 

(»)  Average  of  30  second-feet  estimated  June  1  to  16,  inclusive. 

non— In  the  summer  months  of  a  season  such  as  1924  there  is  practically  no  natural  flow  of  Butte  Creek  reaching 
the  Sacramento  River.  The  greater  portion  of  the  discharge  shown  in  this  table  represents  return  water  from  lands  irri- 
gated from  the  Feather  River. 


water  supervisor's  REPORT,   1924-1928 
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TABLE  174 
DISCHARGE  OF  BUTTE  SLOUGH,   1925 


Day 

Daily  discharge  in  second-feet 

*May 

June 

July 

August 

September 

October 

1 

590 
560 
390 
0 
0 
110 
560 
549 
536 
521 
507 
493 
478 
463 
448 
433 
418 
404 
386 
356 
329 
314 
326 
319 
313 
316 
307 
280 
267 
263 

258 
239 
243 
245 
264 
285 
281 
277 
264 
261 
252 
252 
251 
245 
239 
235 
234 
225 
218 
212 
206 
195 
194 
196 
191 
185 
177 
177 
172 
102 
103 

107 

106 

107 

107 

105 

103 

103 

104 

104 

106 

108 

141 

129 

90 

91 

92 

89 

85 

88 

91 

98 

99 

100 

100 

100 

102 

107 

119 

119 

121 

126 

127 
130 
131 
134 
139 
165 
175 
180 
185 
192 
205 
252 
268 
268 
265 
261 
268 
277 
287 
295 
305 
313 
318 
322 
313 
274 
283 
289 
308 
305 

313 

2... 

313 

3 

306 

4 

302 

5 

296 

6 

298 

7 

299 

8 

303 

9 

311 

10 

328 

11 

324 

12 

310 

13 

294 

14 

287 

15 

237 

16 

186 

17 

186 

18 

186 

19 

170 

20 .- 

154 

21 

137 

22 

130 

23 

114 

24... 

99 

25 

98 

26 

97 

27 

98 

28 

99 

29 

54 

332 
446 

92 

30 

84 

31 

77 

Mean 

**277 
**1,650 

401 
22,200 

199 

22,000 

See  note 

See  note 

222 
13,600 

292 

13,300 

4 

13,300 

105 
6,430 

990 

5,440 

83 

5,360 

241 
14,300 

719 
13,600 

738 
12,900 

210 

Acre-feet  for  month .. 

12,900 

Monthly  diversions  below 

312 

Discharge  to  Sacramento 
River  in  acre-feet 

"1,650 

See  note 
See  note 

12,600 

Natural  flow  in  Butte  Creek 
(see  table  35) 

1,180 

Net  return  water  to  Sacra- 
mento River  (acre-feet) 

11,400 

*  During  the  period,  May  1st  to  28th,  water  flowed  into  Butte  Slough  from  the  Sacramento  River. 

•*  3  days. 

Note — To  determine  the  amount  of  this  discharge  which  is  strictly  return  water,  the  discharge  for  the  station  meas- 
I  uring  natural  flow  in  B  jtte  Creek  one  mile  west  of  the  East  Side  Highway  (see  Table  35)  is  subtracted  as  shown  above. 
>  However,  the  flow  during  May  and  June  was  probably  all  drainage  of  winter  and  spring  run-off  from  Butte  Basin  and 
hence  no  net  return  water  is  shown  for  these  months.  The  Butte  Slough  measurements  represent  the  sum  of  the  dis- 
:  charge  of  two  stations,  one  on  Butte  Creek  at  about  Mile  3  above  the  junction  of  Butte  Slough  with  the  Sacramento  River 
'  at  Mile  84  Left;  the  other,  about  one-quarter  mile  east  of  Butte  Creek,  on  a  large  dredger  cut  carrying  water  from  lower 
|  Butte  Basin  west  to  Butte  Creek  and  joining  the  latter  at  about  Mile  2  above  the  Sacramento  River  junction.  This  re- 
i  turn  water  is  practically  all  from  lands  irrigated  by  Feather  River  diversions. 
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TABLE  175 
DISCHARGE  OF  BUTTE  SLOUGH,  1926 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

305 
307 
301 
292 
289 
295 
312 
310 
302 
280 
265 
258 
255 
250 
246 
239 
233 
230 
230 
239 
244 
250 
259 
251 
241 
240 
234 
224 
236 
233 

234 
237 
245 
253 
243 
234 
226 
220 
215 
209 
203 
201 
203 
204 
200 
200 
198 
195 
192 
191 
189 
188 
186 
185 
182 
187 
188 
189 
189 
184 
188 

190 
187 
189 
192 
202 
210 
213 
216 
217 
216 
218 
215 
218 
238 
248 
251 
259 
270 
282 
283 
282 
294 
304 
318 
330 
349 
365 
385 
406 
421 
436 

461 
478 
466 
466 
494 
516 
532 
540 
539 
549 
553 
546 
506 
477 
437 
439 
477 
479 
499 
522 
570 
607 
631 
638 
639 
627 
583 
481 
437 
407 

426 

2 

433 

3 

440 

4... 

•719 
681 
643 
605 
584 
562 
541 
519 
497 
475 
453 
431 
371 
337 
308 
284 
273 
268 
268 
268 
268 
268 
268 
268 
268 
269 
277 
286 

447 

5 

454 

6 

381 

7 

280 

8 

197 

9 

144 

10 

116 

11 

104 

12 

120 

13 

140 

14 

134 

15 

134 

16 

144 

17 

149 

18 

160 

19 

186 

20 

193 

21 

199 

22. 

192 

23... 

193 

24 

206 

25 

219 

26.. 

211 

27 

203 

28 

219 

29 

219 

30 

219 

31 

219 

Mean 

"402 
••22,300 

44 

••22,300 

••4,070 

••18,200 

262 
15,600 

243 

15,400 

158 

15,200 

205 
12,600 

435 

12,200 

0 

12,200 

271 
16,700 

248 

16,500 

0 

16,500 

520 
30,900 

114 

30,800 

49 

30,800 

228 

Acre-feet  for  month 

14,000 

Monthly  diversions  below 
gaging  stations 

0 

Discharge  to  Sacramento 
River 

14,000 

Natural  flow  in  Butte  Creek 
(see  table  36) 

3,620 

Net  return  water,  Sacra- 
mento River 

10,400 

*  Record  started  May  4th. 

**  28  days. 

Note — To  determine  the  amount  of  this  discharge  which  is  strictly  return  water,  the  discharge  for  the  station  meas- 
uring natural  flow  in  Butte  Creek  one  mile  west  of  the  East  Side  Highway  (see  Table  36)  is  subtracted  as  shown  above. 
The  figures  in  this  table  represent  the  sum  of  the  discharge  of  two  stations,  one  on  Butte  Creek  at  about  Mile  3  above 
the  junction  of  Butte  Slough  with  the  Sacramento  River  which  is  Mile  84  Left  on  the  river;  the  other,  about  one-quarter 
mile  east  of  Butte  Creek  on  a  large  dredger  cut  carrying  water  from  lower  Butte  Basin  west  to  Butte  Creek  and  joining 
the  latter  at  ibout  Mile  2.2  above  the  Sicramsnto  River  junction.  This  return  water  is  practically  all  from  lands  irri- 
gated by  Feather  River  diversions. 


water  supervisor's  REPORT,  1924-192B 
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TABLE  176 
DISCHARGE  OF  BUTTE  SLOUGH,  1927 


Day 

Daily  discharg 

e  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

446 
468 
524 
516 
569 
625 
718 
821 
724 
686 
637 
576 
530 
527 
497 
484 
424 
362 
342 
321 
314 
311 
304 
296 
284 
272 
266 
260 
258 
254 

250 
427 
385 
326 
268 
264 
260 
258 
256 
255 
255 
256 
256 
256 
257 
259 
259 
261 
264 
264 
263 
262 
261 
265 
271 
272 
268 
264 
270 
278 
278 

275 

275 
276 
277 
279 
333 
321 
309 
295 
284 
288 
288 
286 
285 
281 
277 
277 
276 
283 
279 
274 
264 
253 
284 
283 
279 
277 
276 
279 
284 
290 

299 
305 
317 
324 
328 
331 
333 
332 
331 
328 
321 
326 
321 
317 
314 
311 
310 
310 
310 
310 
306 
304 
299 
295 
241 
226 
206 
206 
228 
286 

312 

2 

326 

3 

332 

4 

341 

5 

345 

6 

328 

7 

298 

8 

280 

9 

275 

10 

269 

11 

264 

12. 

257 

13 

252 

14 

249 

15 

*535 
514 
490 
467 
445 
422 
411 
395 
381 
380 
380 
374 
366 
372 
393 
402 
424 

244 

16 

237 

17 

230 

18 

222 

19 

218 

20 

218 

21 

209 

22 

209 

23 

207 

24 

203 

25 

200 

26 

200 

27 

202 

28 

207 

29 

219 

30 

237 

31.. 

252 

Mean 

"421 
**14,200 

20 

**14,200 

"9,640 

"4,600 

454 
27,000 

214 

26,800 

4,980 

21,800 

274 
16,800 

377 
16,400 

397 
16,000 

283 
17,400 

325 

17,100 

200 

16,900 

299 
17,800 

118 
17,700 

179 
17,500 

253 

Acre-feet  for  month 

15,500 
43 

Monthly  diversions  below 
gaging  stations  

Discharge  to  Sacramento 
River 

15,500 
397 

Natural  flow  in  Butte  Creek 
(see  table  37)... 

Net  return  water,  Sacra- 
mento River 

15,100 

*  Register  installed  May  15th. 

"  17  days. 

Note— To  determine  the  amount  of  this  discharge  that  is  strictly  return  water,  the  discharge  for  the  station  meas- 
uring natural  flow  in  Butte  Creek  one  mile  west  of  the  Bast  Side  Highway  (see  Table  37)  is  subtracted  as  shown  above. 
The  figures  in  this  table  represent  the  sum  of  the  discharge  at  two  stations,  one  on  Butte  Creek  at  about  Mile  3  above 
the  junction  of  Butte  Slough  with  the  Sacramento  River  which  is  Mile  84  Left  on  the  river;  the  other,  about  one-quarter 
mile  east  of  Butte  Creek  on  a  large  dredger  cut  carrying  water  from  lower  Butte  Basin  west  to  Butte  Creek  and  joining 
the  latter  at  about  Mile  2.2  above  the  Sacramento  River  junction.  This  return  water  is  practically  all  from  lands  irri- 
gated by  Feather  River  diversions. 


21 — 68336 
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TABLE  177 
DISCHARGE  OF  BUTTE  SLOUGH,   1928 


Day 

Daily  discharge 

in  second-feel 

May 

June 

July 

August 

September 

October 

1 

198 
221 
244 
267 

no 

313 
336 
359 
382 
375 
364 
345 
327 
317 
299 
290 
289 
297 
305 
314 
301 
296 
300 
306 
316 
325 
325 
323 
322 
321 
324 

326 
323 
316 

306 
296 
285 
277 
265 
256 
253 
256 
260 
265 
275 
285 
297 
301 
297 
295 
294 
293 
294 
297 
299 
203 
291 
287 
297 
295 
289 

279 
272 
270 
270 
270 
268 
264 
258 
245 
243 
250 
253 
255 
256 
257 
250 
247 
250 
249 
245 
249 
253 
250 
249 
247 
244 
242 
240 
238 
235 
234 

233 
231 
231 
230 
227 
232 
237 
238 
236 
236 
234 
235 
234 
233 
231 
231 
227 
237 
263 
260 
250 
241 
236 
235 
238 
240 
241 
233 
227 
222 
216 

210 
209 
207 
206 
203 
106 
201 
209 
218 

238 
262 
246 
249 
253 
262 
254 
247 
242 
236 
242 
254 
263 
259 
216 
134 
113 
105 
91 
108 

84 

2 

106 

3 

118 

4 

120 

5 

115 

6 

in.' 

7 

105 

8 

114 

9 

112 

10 

115 

11 

106 

12 

99 

13 

96 

14 

96 

15 

93 

16 

78 

17 

75 

18 

82 

19 

83 

20 --- 

70 

21 

71 

22 

73 

23 - 

83 

24.. 

90 

25 - 

104 

26 

107 

27 - 

105 

28  

105 

29 - 

111 

30 - - 

107 

31... 

118 

Mean 

309 
19,000 

37 

19,000 

7,040 

12,000 

289 
17,200 

265 
16,900 

782 
16,100 

253 
15,500 

426 
15,100 

167 
14,900 

235 
14,500 

351 

14,100 

0 

14,100 

312 
12,600 

114 
12,500 

222 
12,300 

98 

Acre-feet  for  month 

6,040 

Monthly    diversions    below 
gaging  stations 

43 

Discharge    to     Sacramento 
River 

6,000 

Natural  flow  in  Butte  Creek 
(see  table  38) 

903 

Net  return  water  Sacramento 
River  acre-feet 

5,100 

Note — To  determine  the  amount  of  this  discharge  that  is  strictly  return  water,  the  discharge  for  the  station  measur- 
ing natural  flow  in  Butte  Creek  one  mile  west  of  the  East  Side  Highway  (see  Table  38)  is  subtracted  as  shown  above. 
The  figures  in  this  table  represent  the  sum  of  the  discharge  at  two  stations,  one  on  Butte  Creek  at  about  mile  3  above 
the  junction  of  Butte  Slough  with  the  Sacramento  River  which  is  mile  84L  on  the  river;  the  other,  about  one-quarter 
mile  east  of  Butte  Creek  on  a  large  dredger  cut  carrying  water  from  lower  Butte  Basin  west  to  Butte  Creek  and  joining 
the  latter  at  about  Mile  2.2  above  the  Sacramento  River  junction.  This  return  water  is  practically  all  from  lands  irrigated 
by  Feather  River  diversions. 


water  supervisor's  REPORT,   1924-1928 
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TABLE  178 
DISCHARGE   OF  RECLAMATION   DISTRICT  70  DRAIN,    1924 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 

21 

22 

22 

22 

22 

22 

22 

22 

22 

0 

0 

0 

0 

0 

0 

0 

22 

22 

22 

22 

22 

21 

21 

21 

21 

21 

21 

20 

20 

20 

19 

2 

19 

3 

19 

4 

18 

5 

18 

6 

18 

7 

18 

8 

18 

9 

17 

10 

17 

11 

17 

12 

17 

13 

17 

14 

17 

15 

**17 

16 

17... 

18 

19 

20 

*20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

21 .  . 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mean 

20 
476 

20 
1,160 

19 
1,180 

20 
1,240 

21 
980 

18 

Acre-feet  for  month 

530 

'Pumping  started  May  20. 

"Pumping  stopped  October  15. 

Note — This  is  the  drainage  returned  to  the  Sacramento  River  at  Mile  68.8L  from  District  70. 
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TABLE  179 
DISCHARGE   OF   RECLAMATION   DISTRICT   70   DRAIN,    1925 


Daj 

> 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

7 

7 

0 

20 

7 

10 

10 

7 

7 

0 

13 

10 

7 

7 

7 

7 

0 

20 

10 

17 

20 

13 

10 

13 

13 

13 

13 

13 

13 

13 

10 

10 

10 

17 

13 

10 

10 

13 

20 

20 

20 

17 

27 

27 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

56 

54 

56 

50 

50 

52 

54 
50 
45 
47 
47 
43 
42 
43 
48 
50 
48 
49 
47 
43 
37 
38 
40 
40 
43 
44 
r. 
57 
60 
60 
60 
60 
60 
60 
60 
65 
67 

69 
68 
68 
70 
70 
70 
71 
7  J 
72 
66 
66 
66 
62 
60 
62 
60 
58 
150 
35 
35 
35 
35 
35 
35 
35 
35 
35 
28 
28 
28 
28 

30 

31 

30 

29 

30 

27 

25 

24 

28 

24 

22 

24 

23 

23 

22 

22 

20 

18 

18 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

30 

2 

31 

3 

SI 

4 

30 

5 

28 

6 

28 

7 

8 

28 

9 

20 

10 

18 

11 

22 

12 

22 

13 

22 

14 

22 

15 

18 

16 

18 

17 

18 

18 

18 

19 

18 

20 

7 

21 

0 

22 

0 

23 

0 

24 

0 

25 

0 

26 

0 

27 

0 

28 

0 

29 

0 

30 

0 

31 

0 

Mean 

•11 

•628 

"28 
•M.090 

50 
3,070 

55 
3,380 

••24 
••944 

"23 

Acre-feet  for  month 

••905 

*28  days. 
••20  days. 
Note— This  is  the  drainage  pumped  back  to  the  Sicraraento  River  at  Mile  68.8L  from  District  70. 
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TABLE  180 
DISCHARGE   OF  RECLAMATION   DISTRICT  70   DRAIN,   1926 


Day 

Daily  discharge  in  second-feet 

May                June 

July 

August 

September 

October 

1 

2 
3 
3 
10 
11 
8 
3 
5 
5 
6 
7 
8 
8 
8 
6 
3 
3 
6 
6 
7 
7 
6 
7 
7 
6 
7 
8 
7 
10 
10 
9 

12 

12 

12 

12 

12 

12 

12 

8 

8 

8 

8 

8 

7 

7 

7 

7 

7 

12 

16 

16 

12 

12 

12 

16 

16 

17 

16 

16 

22 

26 

16 
16 
16 
16 
16 
14 
12 
9 
12 
12 
12 
14 
16 
20 
22 
22 
20 
22 
22 
22 
22 
20 
20 
16 
16 
22 
20 
16 
22 
21 
22 

21 

22 

16 

20 

9 

9 

8 

8 

7 

8 

12 
12 
18 
8 
8 
7 
5 
4 
5 
3 
5 
5 
4 
4 
4 
4 
4 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 

2 

3 

3 

2 

4 

5 

6 

7 

8... 

9 

10 

11 

12 

13 . 

0 

14 

0 

15 

0 

16 

0 

17 

0 

18 

4 

19.. 

2 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mean 

6.5 
400 

12.3 
729 

17.7 
1,080 

8.1 
499 

3.3 
194 

1  1 

Acre-feet  for  month 

69 

Note — This  is  the  drainage  returned  to  the  Sacramento  River  at  Mile  68.8L  from  District  70. 
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TABLE  181 
DISCHARGE  OF  RECLAMATION  DISTRICT  70  DRAIN,  1927 


Dv 

Daily  discharge  in  second-feet 

April 

May 

June 

July 

August 

September 

October 

1 

•4 
4 
4 
4 
4 
3 
4 
4 
4 
3 
4 
3 
4 
4 
3 
3 
1 
4 
3 
2 
3 
3 
2 
3 
3 
2 
3 
2 
3 
2 

2 
3 
4 
3 
4 
4 
3 
5 
3 
5 
5 
6 
7 
5 
5 
4 
5 
5 
5 
7 
6 
8 
6 
5 
6 
5 
6 
6 
5 
5 
5 

4 

14 
12 

16 
20 
20 
23 
19 
21 
19 
20 
16 
15 
16 
15 
17 
•18 
18 
24 
26 
27 
29 
28 
30 
30 
30 
30 
30 
28 
28 

28 
28 
28 
28 
28 
28 
28 
30 
32 
32 
32 
32 
28 
28 
28 
28 
28 
28 
28 
28 
27 
27 
27 
26 
26 
26 
25 
25 
25 
24 
24 

24 
23 
23 
23 
22 

22 
21 
21 
21 
20 
20 
20 
19 
19 
19 
18 
18 
16 
14 
14 
16 
18 
18 
18 
16 
14 
12 
14 
14 
14 

16 
14 

u 

14 

14 
14 
12 
9 
6 
6 
8 
8 
6 
6 
8 
8 
6 
6 
6 
5 
5 
5 
5 
6 
8 
8 
9 
11 
12 
14 

16 

2 

12 

3 

4 

4 

7 

5. 

7 

6 

7 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 „ 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mean 

3.2 
188 

4.9 
303 

21.4 
1.280 

27.7 
1,710 

18.5 
1,140 

8.9 
530 

6.8 

Acre-feet  for 
month 

411 

•Pumping  April  1st  to  June  17th;  gravity  flow  remainder  of  season. 

Note — This  is  the  drainage  returned  to  the  Sacramento  River  at  Mile  68.8L  from  District  70. 
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TABLE  182 
DISCHARGE  OF  RECLAMATION  DISTRICT  70  DRAIN,  1928 


Day 

Daily  discharge  in  second-feet 

April 

May 

June 

July 

August 

September 

October 

1 

*6 
-     7 
7 
7 
8 
9 
7 
7 
7 
9 
6 
8 
7 
9 
7 
7 
6 
5 
7 
6 
6 
6 
6 
5 
4 
8 
4 
5 
4 
4 

6 

4 

5 

6 

3 

0 

6 

5 

3 

6 

5 

7 

8 

7 

8 

7 

11 

13 

16 

*11 

13 

13 

13 

13 

13 

13 

18 

17 

16 

17 

16 

8 
3 
8 
10 
13 
13 
13 
13 
15 
17 
16 
19 
19 
18 
18 
19 
17 
18 
19 
19 
19 
19 
19 
19 
18 
19 
19 
20 
19 
20 

20 
20 
21 
22 
22 
22 
24 
22 
21 
22 
21 
20 
21 
21 
21 
20 
20 
20 
20 
21 
21 
22 
22 
21 
20 
22 
21 
22 
22 
24 
24 

27 
28 
26 
18 
19 
19 
19 
20 
20 
21 
22 
23 
22 
23 
22 
22 
23 
23 
23 
23 
23 
23 
24 
16 
15 
16 
18 
21 
22 
22 
22 

22 
23 
22 
21 
20 
19 
21 
21 
21 
21 
20 
20 
20 
19 
19 
18 
16 
16 
16 
16 
16 
14 
14 
13 
13 
13 
15 
16 
16 
15 

13 
13 

2 

3 

13 

4 

10 

5 

10 

6 

10 

7 

9 

8 

9 
9 

9 

10 

6 
6 
6 

11 

12. 

13 

7 

14 

7 

15 

9 

16 

g 

17 

8 
7 
8 

18 

19 

20 

8 

7 

21 

22 

6 
7 
8 
8 
7 
7 
7 
7 
7 
7 

23 

24 

25 

26 

27. 

28 

29 

30 

31 

Mean 

6.5 
385 

9.7 
593 

16.2 
965 

21.4 
1,310 

21.4 
1,320 

17.9 
1,060 

8.2 
504 

Acre-feet  for 
month 

•Pumping  April  1st  to  May  20th;  gravity  flow  remainder  of  season. 

Note — This  is  the  drainage  returned  to  the  Sacramento  River  at  Mile  68.8L  from  District  70. 
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TABLE  183 

DISCHARGE  OF  RECLAMATION  DISTRICT  108  DRAIN  AT 
ROUGH  AND  READY  BEND,  1924 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

132 
105 
141 
127 
96 
81 
98 
98 
127 
126 
138 
140 
157 
158 
232 
276 
267 
260 
159 
158 
157 
156 
154 
150 
149 
147 
146 
145 
144 
0 
0 

0 
84 
166 

163 
161 
156 
153 
112 
0 
0 
97 
163 
162 
159 
155 
156 
153 
152 
150 
148 
147 
144 
107 
0 
85 
154 
151 
146 
142 
104 

0 

0 

76 

163 

0 

0 

171 

167 

163 

160 

143 

0 

136 

159 

116 

0 

105 

165 

162 

158 

154 

76 

127 

117 

82 

109 

109 

109 

109 

109 

109 

113 
113 
109 
109 
109 
109 
109 
113 
113 
113 
113 
117 
117 
124 
124 
122 
122 
122 
127 
148 
164 
176 
188 
195 
205 
207 
207 
210 
179 
137 
172 

•36 
38 
51 
69 
68 
68 
66 
66 
Oil 

18 

0 

2 

25 

33 

33 

33 

33 

29 

23 

6 

6 

4 

10 

2 

2 

2 

2 

1 

1 

1 

0.5 

2..             -. 

0.5 

3 

0.5 

4..                

0.5 

6 

0.5 

6 

0.5 

7 

0.5 

8 

0.5 

g 

0.5 

10 

0.5 

11 

0.5 

12 -- 

0.2 

13 - 

0.0 

14 

0.0 

15 

0.0 

16 - 

0.0 

17 

0.0 

18  -. 

24 

19 - 

21 

20 

5 

21 

4 

22  

23 

24 

25  - 

26 - 

27 

28  

29       

30     

31 

Mean 

152 
8,780 

141 
7,280 

130 
6,450 

141 
8,700 

27 
1,550 

1.94 

Acre-feet  for  month 

119 

•Gate  opening  cut  down  September  1. 

Note— This  represents  drainage  from  District  108  discharged  to  the  Sacramento  River  at  Mile  44.0R.  From  April  9 
to  July  22  the  water  was  pumped  and  for  the  remainder  of  the  season  it  was  discharged  to  the  river  through  a  newly  con- 
structed gravity  outlet. 
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TABLE  184 

DISCHARGE  OF  RECLAMATION  DISTRICT  108  DRAIN  AT 
ROUGH  AND  READY  BEND,  1925 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

36 
27 
14 
23 
33 
28 
19 
25 

0 
42 
27 
27 
27 
24 
23 

0 
40 
26 
27 
25 
26 
31 

0 
45 
28 
29 
24 
25 
26 

0 
68 

48 

0 

0 

0 

116 

0 

0 

0 

0 

145 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

66 

66 

64 

62 

60 

58 

56 

54 

50 
49 
48 
47 
46 
45 
44 
44 
44 
44 
44 
44 
43 
43 
43 
43 
42 
42 
42 
42 
41 
41 
41 
41 
41 
40 
40 
40 
40 
41 
42 

42 
42 
43 
44 
44 
44 
44 
44 
44 
44 
44 
44 
45 
45 
45 
44 
44 
43 
42 
42 
41 
41 
40 
40 
39 
39 
38 
38 
37 
37 
37 

37 

37 

37 

36 

36 

36 

36 

36 

35 

25 

12 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

3 -. 

0 

4 

0 

5 

0 

6 

0 

7_. 

0 

8 

0 

9 

46 

10.. 

45 

11 

44 

12 

43 

13 

43 

14.. 

0 

15.. 

0 

16 

36 

17 

0 

18 

0 

19... 

0 

20 

0 

21 

0 

22. 

0 

23 

0 

24 

0 

25 

0 

26 

0 

27 

0 

28 

0 

29 

0 

30 

0 

31 

0 

Mean 

*29 
*1,570 

**72 
**1,570 

43 
2,650 

42 
2,580 

**33 
"721 

***43 

Acre-feet  for  month 

***509 

*27  days. 
**11  days. 
***6  days. 

Note— This  represents  drainage  from  District  108  discharged  to  the  Sacramento  River  at  Rough  and  Ready  Bend, 
Mile  44.0R.  Prior  to  June  22d  and  subsequent  to  October  9th  the  water  was  pumped.  For  the  remainder  of  the  season 
it  was  discharged  to  the  river  through  a  gravity  outlet. 
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TABLE  185 

DISCHARGE  OF  RECLAMATION  DISTRICT  108  DRAIN  AT 
ROUGH  AND  READY  BEND,  1926 


Day 

Daily  discharge  in  second-feet 

April 

May 

June                July 

August 

September 

•October 

1 

(1 
0 

103 
86 
93 
73 

130 

150 

134 

137 
0 

121 
0 
0 

135 

120 
0 

125 
0 

131 
0 
0 
0 

140 
0 
0 
0 

123 
0 

123 

0 

0 

136 

0 

133 

0 

0 

156 

147 

64 

0 

107 

89 

73 

0 

0 

0 

0 

0 

75 

103 

103 

108 

99 

99 

116 

116 

116 

94 

70 

70 

70 
64 
48 
70 
70 
70 
64 
67 
70 
73 
75 
78 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
81 
77 
74 
71 
71 

71 

74 

74 

74 

74 

120 

114 

114 

114 

108 

103 

93 

103 

93 

93 

85 

81 

81 

81 

81 

77 

77 

77 

77 

98 

85 

85 

77 

77 

114 

98 

89 

81 

81 

89 

98 

89 

93 

93 

89 

89 

89 

103 

93 

89 

93 

89 

93 

89 

114 

108 

108 

108 

108 

120 

135 

161 

161 

161 

135 

120 

108 

81 

81 

77 

108 

108 

152 

108 

103 

114 

108 

114 

135 

135 

117 

103 

109 

112 

115 

118 

109 

61 

95 

97 

97 

66 

66 

65 

64 

66 

33 

15 

2 

8 

3 

8 

4 

30 

5 

0 

6 

15 

7 

30 

8 

30 

9 

30 

10 

30 

11 

30 

12 

0 

13 

0 

14 

0 

15 

0 

16 

30 

17 

30 

18 

30 

19 

30 

20 

30 

21 

30 

22 

30 

23 

30 

24 

30 

25 

30 

26 

30 

27 

30 

28 

30 

29 

30 

30 

31 

30 

30 

Mean 

64 
3,820 

67 
4,120 

78 
4,610 

89 
5,490 

106 
6,490 

97 

5,780 

23 

Acre-feet  for 
month 

1,400 

"Discharge  for  October  estimated  except  days  of  no  flow. 

Note— This  represents  drainage  from  District  108  discharged  to  the  Sacramento  River  at  Rough  and  Ready  Bend, 
Mile  44.0R. 
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TABLE  186 

DISCHARGE  OF  RECLAMATION  DISTRICT  108  DRAIN  AT 
ROUGH  AND  READY  BEND,  1927 


Day 

Daily  discharge  in  second-feet 

April 

May 

June 

July 

August 

September 

October 

1 

•67 
71 
66 
68 

0 

0 
81 
82 
102 
60 
64 

0 
72 
76 
69 

0 
76 

0 
89 

0 
101 

0 
88 

0 
85 

0 
109 

0 
110 

0 

112 
0 
109 
0 
130 
0 
0 
146 
113 
129 
135 
131 
125 
82 
85 
150 
105 
150 
143 
138 
150 
149 
111 
109 
140 
165 
105 
168 
168 
168 
165 

113 
143 
114 
114 
117 
115 
113 
171 
169 
172 
170 
163 
168 
170 
174 
173 
171 
173 
0 
108 
*I75 
52 
90 
142 
137 
137 
137 
146 
155 
142 

142 
129 
129 
137 
203 
203 
214 
204 
190 
183 
183 
196 

40 
100 
107 
107 
107 

71 
154 
164 
161 
159 
154 
156 
151 
177 
146 
354 
230 
210 
220 

230 
220 
220 
0 
0 
230 
230 
230 
230 
241 
241 
241 
241 
241 
241 
241 
241 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 
230 

230 
230 
220 
220 
220 
220 
230 
230 
230 
230 
220 
230 
191 
187 
185 
183 
176 
166 
159 
154 
148 
148 
156 
146 
160 
169 
186 
174 
148 
150 

172 

2 

175 

3 

200 

4 

148 

5 

82 

6 

82 

7 

121 

8 

81 

9 

148 

10 

126 

11 

85 

12.... 

85 

13 

177 

14 

177 

15... 

177 

16 

177 

17 

184 

18 

179 

19 

151 

20 

*126 

21 

112 

22 

29 

23 

106 

24 

76 

25 

73 

26 

37 

27 

32 

28 

27 

29 

30 

30 

36 

31 - 

*30 

Mean 

51 

3,050 

116 
7,100 

137 

8,180 

164 
10,100 

217 
13,400 

190 
11,300 

111 

Acre-feet  for 
month 

6,820 

♦Pumping  out  April  1st  to  June  21st  and  October  20th  to  31st.    Remainder  of  season  gravity  flow. 
Note — This  represents  drainage  from  District  108  discharged  to  the  Sacramento  River  at  Rough  and  Ready  Bend, 
Mile  44.0R. 
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TABLE  187 

DISCHARGE  OF  RECLAMATION  DISTRICT  108  DRAIN  AT 
ROUGH  AND  READY  BEND,  1928 


Day 

Daily  discharge  in  second-feet 

April 

Ma? 

Jane 

July 

August 

September 

October 

1 

•25 
27 
39 

0 
42 
61 

0 

0 
69 

0 
69 

0 
75 
63 
45 

0 
83 

0 
89 

0 

0 
103 

0 
108 

0 

0 
120 
115 

0 

0 

128 

84 

120 

0 
130 

0 
135 
129 

0 
137 
134 

0 
139 
134 

0 
146 

0 
154 
145 

0 
160 
208 
140 
175 

0 

0 
192 
192 

0 

0 

0 

184 
•176 
62 
96 
112 
134 
128 
128 
140 
141 
HI 
142 
142 
141 
140 
139 
138 
134 
136 
138 
138 
136 
140 
134 
132 
130 
134 
136 
134 
132 

128 
128 
128 
130 
134 
132 
134 
136 
132 
138 
138 
140 
141 
140 
140 
139 
136 
142 
146 
144 
144 
143 
143 
143 
144 
143 
144 
143 
145 
144 
146 

146 
147 
147 
145 
149 
149 
150 
150 
150 
152 
151 
152 
151 
152 
153 
162 
153 
155 
155 
150 
149 
150 
150 
150 
150 
150 
149 
150 
147 
148 
148 

149 

14'J 

147 

144 

142 

139 

140 

138 

132 

130 

132 

130 

126 

121 

130 

87 

83 

02 

44 

44 

28 

36 

28 

28 

36 

28 

28 

28 

28 

36 

36 

2 

36 

3 - 

36 

4 

5 

6 

M 

7 

28 

8 

0 

9 

0 

10 

28 

11 

20 

12 

28 

13 

28 

14 

28 

15 

28 

16 

28 

17 

28 

18 

19. 

20 

20 

20 

21 

20 

22 

23 

28 

24 

28 

25 

28 

26 

28 

27 

28 

28 

28 

29 

28 

30 

20 

31 

20 

Mean 

38 
2,250 

90 
5,520 

134 

8,000 

139 
8,560 

150 

9,240 

89 
5.300 

25 

Acre-feet  for 
month 

1,530 

*  Pumping  out  April  1st  to  June  2d.     Remainder  of  season  gravity  outflow. 

Note— This  represents  drainage  from  District  108  discharged  to  the  Sacramento  River  at  Rough  and  Ready  Bend, 
Mile  44.0R 
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TABLE  188 

DISCHARGE  OF  COLUSA  BASIN  DRAINAGE  AT 
KNIGHTS  LANDING,   1924 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

149 

144 

164 

185 

205 

225 

236 

246 

256 

266 

283 

286 

327 

337 

336, 

346 

351 

356 

356 

356 

356 

356 

311 

283 

284 

283 

283 

283 

280 

280 

277 
280 
280 
280 
241 
206 
206 
231 
231 
232 
199 
231 
267 
241 
241 
242 
241 
241 
180 
180 
280 
334 
326 
326 
294 
308 
294 
280 
280 
280 
280 

294 
292 
242 
260 
278 
278 
265 
283 
283 
265 
265 
265 
209 
199 
200 
233 
258 
268 
296 
295 
307 
343 
343 
333 
339 
338 
323 
323 
323 
305 
305 

280 
280 
280 
335 
340 
354 
321 
321 
314 
321 
296 
308 
309 
297 
282 
293 
291 
289 
288 
287 
284 
282 
280 
296 
312 
310 
266 
230 
197 
164 

150 

2 

207 

3 

210 

4 

230 

5 

250 

6... 

280 

7 

300 

8 

320 

9 

309 

10 

0 
25 
51 

76 
101 
127 
152 
177 
224 
266 
256 
247 
238 
228 
220 
210 
200 
192 
172 
164 
154 
155 

294 

11 

252 

12 

190 

13 

167 

14 

156 

15 

114 

16 

116 

17 

119 

18 

147 

19 

142 

20 

139 

21 

152 

22 

144 

23 

116 

24 

124 

25 

147 

26 

122 

27 

92 

28 

63 

29. 

cOO 

30 

c60 

31 

e00 

Mean . 

173 
7,210 

280 
16,700 

258 
15,900 

284 
17,500 

290 
17,300 

169 

Acre-feet  for  month 

10,400 

e — Estimated. 

Note — This  represents  the  drainage  from  Colusa  Basin  passing  down  the  back  borrow  pit  of  Reclamation  Districts 
108  and  787  and  entering  the  Sacramento  River  at  Knights  Landing.  It  includes  also  the  drainage  from  Sycamore  Slough 
in  District  787.    This  is  all  return  water  from  irrigation. 
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TABLE  189 

DISCHARGE  OF  COLUSA  BASIN  DRAINAGE  AT 
KNIGHTS  LANDING,  1925 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

484 
515 
520 

431 
298 
313 
492 
21 
538 
466 
188 
266 
453 
4til 
446 
417 
462 
504 
511 
491 
480 
499 
490 
511 
511 
504 
457 
409 
428 
458 

444 

483 
501 
507 
561 
622 
653 
620 
545 
464 
395 
355 
324 
309 
295 
299 
307 
319 
336 
344 
333 
370 
355 
360 
361 
:;rs 
308 
433 
451 
16 
16 

16 
387 
354 
346 
340 
359 
351 
341 
348 
376 
375 
435 
468 
517 
529 
482 
470 
499 
520 
544 
573 
529 
516 
467 
474 
486 
625 
488 
460 
456 
474 

532 

591 

686 

719 

783 

832 

936 

1,065 

1,130 

1,163 

1,148 

1,125 

1,085 

1,045 

806 

821 

979 

1,037 

984 

923 

862 

741 

741 

717 

734 

745 

738 

713 

688 

687 

554 

2 

559 

3..                          

559 

4   . 

544 

5.. 

544 

6 

540 

7 

525 

8..                                        

476 

9..                                        

364 

10 

282 

11 

0 

60 

110 

56 

0 

0 

0 

0 

0 

0 

0 

0 

115 

260 

320 

330 

345 

360 

418 

440 

462 

268 

12 

241 

13 

231 

14.. 

195 

15 

167 

16 

137 

17 

129 

18 

127 

19 

124 

20 

121 

21 

118 

22 

116 

23 

114 

24 

112 

25 

110 

26 

108 

27 

108 

28 

106 

29 

104 

30 

90 

31 

85 

Mean 

•273 
•6,490 

434 

25,800 

392 
24,100 

439 
26,900 

860 
51,100 

254 

Acre-feet  for  month 

15,600 

•  12  days. 

Note — This  represents  the  drainage  from  Colusa  Basin  passing  down  the  back  borrow  pit  of  Reclamation  Districts 
108  and  787  and  entering  the  Sacramento  River  at  Knights  Landing.  It  includes  also  the  drainage  from  Sycamore  Slough 
in  District  787.    This  is  all  return  water  from  irrigation. 
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TABLE  190 

DISCHARGE  OF  COLUSA  BASIN  DRAINAGE  AT 
KNIGHTS  LANDING,  1926 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

*0 
70 
145 
220 
250 
190 
0 
70 
145 
220 
250 
295 
340 
385 
*430 
476 
470 
464 
458 
452 
446 
440 
440 
440 
480 
510 
550 
585 
624 
624 
600 

564 
525 
525 
544 
488 
454 
461 
454 
458 
518 
544 
560 
556 
552 
560 
576 
576 
576 
584 
600 
592 
592 
592 
592 
576 
564 
568 
556 
529 
537 

544 
548 
552 
544 
541 
529 
496 
496 
477 
477 
477 
477 
488 
496 
477 
459 
434 
416 
389 
386 
392 
416 
416 
413 
434 
438 
448 
455 
470 
503 
507 

514 
525 
560 
564 
560 
564 
596 
596 
584 
621 
621 
655 
684 
692 
701 
705 
730 
747 
747 
718 
743 
751 
747 
768 
802 
810 
810 
836 
852 
844 
810 

705 
651 
655 
735 
789 
743 
743 
751 
709 
663 
659 
663 
684 
705 
751 
772 
730 
693 
680 
672 
646 
625 
617 
609 
533 
480 
425 
413 
392 
359 

315 

2 

322 

3 

355 

4 

349 

5 

322 

6 

263 

7 

260 

8 

209 

9 

180 

10 

209 

11 

209 

12 

209 

13 

198 

14 

171 

15 

153 

16 

133 

17 

125 

18 

118 

19 

105 

20 

90 

21 

96 

22 

121 

23 

112 

24 

102 

25 

96 

26 

105 

27 

123 

28 

123 

29 

116 

30.. 

105 

31 

92 

Mean 

357 
22,000 

547 
32,400 

470 
28,900 

693 
42,500 

642 
38,200 

177 

Acre-feet  for  month 

10,900 

*  Estimated  from  observed  head  on  outfall  gate,  May  1st  to  15th. 

Note — This  represents  the  drainage  from  Colusa  Basin  passing  down  the  back  borrow  pit  nf  Reclamation  Districts 
108  and  787  and  entering  the  Sacramento  River  at  Knights  Landing.  There  was  no  flow  in  1926  from  Sycamore  Slough 
(interior  drain  of  District  787)  into  the  borrow  pit  during  the  period  covered  by  this  table. 
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TABLE  191 

DISCHARGE  OF  COLUSA  BASIN  DRAINAGE  AT 
KNIGHTS  LANDING,  1927 


Day 

Daily  discharf 

;e  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

•—32 

—30 

—24 

—21 

—14 

—14 

—14 

—10 

—10 

-5 

0 

0 

0 

0 

0 

—6 

.—8 

-10 

—7 

0 

0 

*0 

385 

374 

660 

1,820 

640 

—2 

2 

1,130 
1,620 

1,540 

275 

1,400 

1,430 

1,460 

1,480 

1,510 

0 

330 

1,170 

1,240 

650 

620 

330 

1,060 

900 

0 

0 

0 

165 

138 

700 

655 

610 

616 

613 

603 

585 

592 

578 

550 
550 
515 
532 
550 
568 
585 
585 
585 
585 
595 
613 
613 
606 
599 
592 
595 
603 
603 
606 
627 
638 
648 
666 
655 
648 
641 
638 
641 
662 
66? 

655 
641 
655 
655 
655 
670 
673 

tisr. 

692 
700 
692 
685 
673 
685 
685 
685 
685 
692 
700 
707 
707 
711 
700 
700 
715 
742 
750 
770 
782 
818 
850 

830 
822 
810 
810 
818 
802 
770 
710 
692 
655 
648 
692 
700 
673 
666 
655 
620 
655 
692 
685 
662 
644 
611 
579 
547 
514 
481 
475 
481 
465 

401 

2 

401 

3 

385 

4 

401 

5 

401 

6 

417 

7 

427 

8 

410 

9 

:i74 

10 

338 

1! 

323 

12 

295 

13 

269 

14 

331 

15 

198 

16 

187 

17 

187 

18 

221 

19 

221 

20 

221 

21 

231 

22 

210 

23 

iet 

24  

175 

25 

164 

26 

164 

27 

148 

28 

136 

29 

124 

30 

112 

31 

100 

Mean 

+207 
12,700 

708 
42,100 

605 
37,200 

704 
43,300 

662 
39,400 

260 

Acre-feet  for  month 

16,000 

*  May  1st  to  22d  river  was  higher  than  borrow  pit  and  estimated  discharge  into  borrow  pit  is  given  for  this  period. 

Note — This  represents  the  drainage  from  Colusa  Basin  passing  down  the  back  borrow  pit  of  Reclamation  Districts 
108  and  787  and  entering  the  Sacramento  River  at  Knights  Landing.  There  was  no  flow  in  1927  from  Sycamore  Slough 
(interior  drain  of  District  787)  into  the  borrow  pit  during  the  period  covered  by  this  table. 
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TABLE  192 
DISCHARGE  OF  COLUSA  BASIN  DRAINAGE  AT 


KNIGHTS  LANDING,   1928 

Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

I. 

244 
427 
610 
960 
216 
525 

0 
490 
191 

0 
485 

0 

0 
*0 
•1,280 
615 
345 
307 
262 
630 
61J 
610 
610 
470 
790 
786 
713 
625 
625 
608 
573 

573 
569 
580 
565 
538 
490 
473 
457 
434 
434 
451 
-490 
522 
562 
590 
583 
583 
572 
522 
496 
467 
457 
467 
474 
490 
490 
483 
467 
464 
457 

464 
457 
474 
470 
471 
483 
480 
450 
450 
447 
447 
450 
444 
425 
425 
425 
412 
399 
425 
425 
425 
437 
441 
450 
464 
464 
470 
473 
473 
473 
483 

490 
467 
457 
450 
447 
457 
473 
480 
473 
457 
480 
473 
464 
473 
457 
455 
453 
452 
451 
450 
450 
457 
450 
457 
480 
496 
522 
548 
572 
597 
608 

608 
590 
583 
565 
600 
635 
614 
614 
590 
590 
614 
643 
653 
649 
643 
597 
573 
529 
490 
457 
425 
393 
352 
330 
330 
330 
330 
292 
270 
258 

238 

2 _. 

249 

3 , 

220 

4 

170 

5 

156 

6 

142 

7 

127 

8 

112 

9 

97 

10 

156 

11 

97 

12 _ 

67 

13. 

67 

14 

67 

15 

67 

16 

67 

17 

91 

18 

91 

19 

97 

20 

82 

21 

91 

22 

82 

23 

48 

24 

48 

25 

62 

26 

67 

27 

63 

28 

62 

29. _ 

67 

30 

67 

31 

67 

Mean 

Acre-feet  for  month 

472 
29,000 

507 
30,200 

451 
27,700 

481 
29,600 

505 
30,000 

103 
6,320 

"Where  zero  flow  is  shown  the  river  was  higher  than  borrow  pit.  A  slight  drop  in  the  river  below  the  borrow  pit 
level  permits  an  immediate  large  flow  through  the  outfall  gates. 

Note — This  represents  the  drainage  from  Colusa  Basin  passing  down  the  back  borrow  pit  of  Reclamation  Districts 
108  and  787  entering  the  Sacramento  River  at  Knights  Landing.  There  was  no  flow  in  1928  from  Sycamore  Slough 
(interior  drain  of  District  787)  into  the  borrow  pit  during  the  period  covered  by  this  table. 


22—68336 
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TABLE  193 
DISCHARGE   OF   SACRAMENTO    SLOUGH,*    1924 


D»j 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

10 

15 

15 

20 

25 

30 

36 

38 

38 

40 

40 

45 

55 

58 

64 

62 

63 

62 

63 

69 

74 

75 

79 

81 

84 

86 

86 

86 

87 

96 

104 

105 

"400 

300 

200 

172 

171 

165 

163 

163 

155 

157 

152 

152 

151 

146 
157 
162 
161 
169 
156 
156 
158 
160 
162 
164 
164 
166 
180 
171 
176 
174 
173 
177 
183 
186 
198 
198 
183 
181 
184 
258 
277 
258 
233 
210 

212 
199 
190 
188 
184 
187 
184 
187 
187 
196 
340 
276 
221 
207 
181 
178 
170 
181 
150 
226 
219 
196 
164 
152 
145 
137 
131 
124 
120 
119 

HI 

2      

104 

3  .     

112 

4           

106 

5             

117 

6             

131 

7            

184 

8               

187 

9..     

14:' 

10       

14.' 

U..     

139 

12 

136 

13.. 

129 

14 

127 

Lfi    

138 

16 

el20 

17             

el  15 

18 

el  15 

19 

el  IS 

20 

ellO 

21  

cllO 

22    

elOO 

28         

elOO 

M 

elOO 

25 

e  90 

26 

e  90 

27 

e  90 

28 

e  80 

29 

e  80 

30.               

e  80 

31             

e  70 

Mean 

0 
0 

15.7 
933 

127 

7,790 

183 

11,200 

182 

10,800 

HI 

Acre-feet  for  month 

i..s.lti 

•Water  discharged  through  Sacramento  Slough  to  the  Sacramento  River  at  a  point  just  above  the  confluence  of  the 
Sacramento  and  Feather  rivers.    This  is  all  return  water  from  irrigation. 

"The  marked  increase  in  flow  on  this  day  gradually  dropping  off  on  succeeding  days  was  due  to  the  entire  removal  of 
a  dam  which  had  been  placed  across  the  head  of  the  slough.    Prior  to  this  date  the  water  was  carried  through  a  wooden 
culvert  in  the  dam. 
e — Estimated. 
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TABLE  194 
DISCHARGE   OF   SACRAMENTO   SLOUGH,*   1925 


Day 

Daily  discharge  in  second-feet 

"May 

June 

July 

August 

September 

October 

1 

371 
373 
384 
422 
411 
403 
418 
414 
413 
409 
418 
412 
420 
401 
415 
426 
436 
437 
437 
436 
473 
357 
433 
432 
454 
429 
460 
451 
330 
430 

429 
427 
425 
421 
419 
417 
413 
412 
410 
399 
397 
396 
394 
402 
401 
399 
389 
387 
385 
374 
372 
369 
367 
365 
362 
352. 
350 
347 
345 
335 
332 

329 
327 
324 
330 
328 
334 
332 
322 
320 
318 
317 
339 
370 
364 
354 
353 
352 
351 
340 
331 
331 
331 
332 
332 
333 
333 
334 
335 
335 
335 
335 

336 
336 
337 
337 
338 
340 
351 
353 
355 
358 
357 
365 
373 
382 
388 
395 
394 
403 
427 
424 
410 
406 
397 
368 
358 
353 
348 
338 
327 
306 

271 

2 

259 
221 
217 

3 

4 

5 

199 
208 

6 

7 

190 

8 

149 

9 . 

147 

10 

14'{ 

11 

112 
107 
100 

12 

13 .. 

14 

98 
74 
71 
68 
73 
77 
67 
87 
93 
100 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

105 

25 

109 
114 
118 
123 
129 

26 

27 

28 

29 

30 

121 
113 

31 

Mean 

417 

24,800 

387 
23,700 

336 
20,600 

365 
21,700 

131 

Acre-feet  for  month 

8,040 

•Water  discharged  through  Sacramento  Slough  to  the  Sacramento  River  at  a  point  just  above  the  confluence  of  the 
Sacramento  and  Feather  rivers.  This  is  return  water  from  irrigation  and  represents  the  sum  of  measurements  at 
three  points  as  follows:  (1)  Discharge  of  Rec'amation  District  1500  drainage  to  west  borrow  pit  of  Sutter  Bv-pass, 
(2)  Flow  in  west  borrow  pit  of  Sutter  By-pass  north  of  Chandler  Station,  (3)  Flow  in  east  borrow  pit  of  Sutter 
By-pass  at  Chandler  Station.  All  of  the  flow  in  the  east  borrow  pit  of  the  by-pass  at  Chandler  represents  return  water 
from  lands  irrigated  by  Feather  River  diversions. 

"Until  about  May  28th  water  was  flowing  from  Sacramento  River  into  Butte  Slough  and  thence  down  Sutter  By-pass 
into  the  river  again.  Discharges  in  May,  therefore,  were  practically  all  natural  run-off  and  not  return  water  from  irriga- 
tion. 
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TABLE  195 
DISCHARGE   OF   SACRAMENTO    SLOUGH,*    1926 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1       

"700 
697 
565 
562 
530 
514 
525 
491 
480 
469 
457 

"453 
450 
432 
486 
479 
472 
466 
(69 
409 
447 
448 
462 
484 
480 
501 
519 
513 
508 
501 
499 

519 
524 
450 
461 
383 
437 
373 
419 
410 
401 
358 
403 
421 
434 
453 
471 
486 
4/9 
477 
478 
477 
481 
480 
476 
488 
473 
448 
454 
444 
437 

390 
420 
420 
420 
418 
387 
382 
389 
375 
377 
360 
393 
401 
412 
413 
416 
415 
418 
422 
428 
405 
388 
410 
434 
428 
420 
445 
426 
449 
455 
449 

404 
358 
410 
394 
388 
403 
313 
418 
405 
398 
427 
438 
430 
471 
466 
464 
429 
445 
468 
463 
475 
457 
458 
451 
440 
434 
440 
438 
425 
431 
432 

457 
393 
385 
393 
392 
398 
390 
390 
389 
383 
373 
361 
391 
384 
382 
412 
472 
437 
305 
294 
234 
212 
216 
192 
167 
143 
137 
191 
164 
181 

181 

2 

170 

8  

181 

4 

179 

5 

181 

6 

181 

7 

179 

8 

174 

9..     

K.S 

10..         

IM 

11. 

178 

12 

174 

13 

174 

14 

171 

15 

167 

16 

163 

17 

161 

18 

159 

19 

20 

163 

132 

21 _ 

146 

22. 

154 

23 

153 

24 

156 

25 

152 

26 

149 

27 

I'O 

28 

108 

29 

72 

30 

55 

31.. 

69 

Mean _ 

499 
30,700 

450 
26,800 

412 

25,300 

l.'S 

26,300 

321 

19,100 

154 

Acre-feet  for  month 

9.440 

•Water  discharged  through  Sacramento  Slough  to  the  Sacramento  River  at  a  point  just  above  the  confluence  of  the 
Sacramento  and  Feather  rivers.  This  is  return  water  from  irrigation  and  represents  the  sum  of  measurements  at  three 
points  as  follows:  (1)  Discharge  of  Reclamation  District  1500  drainage  to  west  borrow  pit  of  Sutter  By-pass.  (2)  Flow 
in  west  borrow  pit  of  Sutter  By-pass  north  of  Chandler  Station.  (3)  Flow  in  east  borrow  pit  of  Sutter  By-pass  at 
( 'handler  Station.  Practically  all  of  the  flow  in  the  east  borrow  pit  of  the  by-pass  at  Chandler  represents  return  water 
from  lands  irrigated  by  Feather  River  diversions. 

**The  record  May  1st  to  12th  for  discharge  of  west   borrow  pit  of  Sutter    By-pass,  which  is  a  part  of  Sacramento 
Slough  discharge,  is  estimated. 
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DISCHARGE  OF  SACRAMENTO  SLOUGH,*  1927 
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i. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29.. 
30. 
81- 


Day 


Daily  discharge  in  second-feet 


Mune 


Mean 

Acre-feet  for  month- 


768 
750 
731 
724 
694 
686 
660 
653 
647 
629 
614 
603 
581 
566 
538 
516 
500 
479 
458 
454 
451 
448 
451 
458 
459 
460 
461 
451 
463 
437 


July 


560 
33,300 


439 
441 
442 
443 
445 
446 
447 
454 
457 
415 
473 
446 
416 
465 
492 
430 
427 
429 
426 
418 
449 
435 
414 
410 
407 
428 
418 
405 
445 
433 
456 


August 


437 
26,900 


461 
462 
463 
463 
487 
484 
489 
487 
487 
486 
486 
486 
474 
469 
474 
496 
502 
488 
490 
492 
490 
484 
486 
488 
487 
492 
490 
494 
509 
501 
524 


September    October 


486 
29,900 


526 
563 
564 
578 
574 
633 
690 
625 
590 
590 
572 
575 
575 
568 
569 
517 
524 
545 
547 
566 
598 
611 
560 
537 
521 
496 
450 
479 
406 
504 


555 
33,000 


366 
364 
366 
340 
328 
319 
313 
281 
261 
322 
285 
277 
270 
248 
229 
178 
175 
205 
149 
197 
129 
137 
116 
106 
122 
104 
111 
108 
144 
111 
117 


219 
13,400 


•Water  discharged  through  Sacramento  Slough  to  the  Sacramento  River  at  a  point  just  above  the  confluence  of  the 
Sacramento  and  Feather  rivers.  This  is  return  water  from  irrigation  and  represents  the  sum  of  measurements  at  three 
points  as  follows:  (1)  Discharge  of  Reclamation  District  1500  drainage  to  west  borrow  pit  of  Sutter  By-pass.  (2)  Flow 
in  west  borrow  pit  of  Sutter  By-pass  north  of  Chandler  Station,  (3)  Flow  in  east  borrow  pit  of  Sutter  By-pass  at 
Chandler  Station.  Practically  all  of  the  flow  in  the  east  borrow  pit  of  the  by-pass  at  Chandler  represents  return  water 
from  lands  irrigated  by  Feather  River  diversions. 

"Prior  to  June  the  flow  through  Sacramento  Slough  included  considerable  natural  run-off,  storage  in  the  by-paes 
J  draining  out,  etc.    The  early  June  discharges  probably  include  some  natural  run-off  also. 
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TABLE  197 
DISCHARGE   OF   SACRAMENTO   SLOUGH,*   1928 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1       

771 
755 
',20 
657 
615 
568 
535 
537 
529 
544 
560 
565 
529 
506 
472 
489 
477 
467 
467 
480 
475 
479 
487 
481 
480 
482 
509 
519 
566 
590 
561 

551 
536 
536 
563 
503 
601 
500 
539 
493 
■»94 
549 
.545 
534 
568 
579 
540 
555 
582 
558 
552 
568 
559 
540 
427 
431 
427 
419 
402 
403 
405 

442 
433 
432 
423 
413 
404 
403 
395 
312 
453 
641 
567 
586 
586 
570 
563 
557 
524 
562 
564 
571 
575 
449 
617 
583 
574 
562 
565 
660 
568 
558 

541 
538 
537 
555 
547 
548 
557 
551 
551 
566 
574 
592 
582 
585 
588 
570 
561 
614 
597 
607 
608 
612 
608 
604 
597 
602 
592 
595 
591 
610 
602 

566 
581 
587 
639 
651 
653 
660 
671 
662 
640 
620 
618 
630 
643 
649 
655 
655 
645 
634 
640 
508 
533 
620 
454 
420 
342 
284 
258 
268 
278 

247 

2 

265 

3 ^ 

4 

246 
231 

5 

227 

6 

215 

7 

170 

g     

162 

g  .     

205 

10            

204 

11             

220 

12 

193 

191 



II       

192 

15  

190 

16 

190 

17  .          

189 

18.  ...         

189 

19 

183 

20 

186 

21 

186 

22 

180 

23 

167 

24 

183 

25 

182 

26 - 

179 

27 

177 

28 

173 

29 

172 

30 

170 

31 

170 

Mean 

544 
33,400 

512 

30,600 

517 
31,800 

580 
35,600 

586 

33,000 

195 

Aerc-fcct  for  month 

12,000 

*  Water  discharged  through  Sacramento  Slough  to  the  Sacramento  River  at  a  point  just  above  the  confluence  of  the 
Sacramento  and  Feather  rivers.  This  is  return  water  from  irrigation  and  represent*  the  sum  of  measurements  at  three 
points  as  follows:  (1)  Discharge  of  Reclamation  District  1500  drainage  to  west  borrow  pit  of  Sutter  By-pass,  (2)  Flow 
in  «est  borrow  pit  of  Sutter  By-pass  north  of  Chandler  Station,  (3)  Flow  in  east  borrow  pit  of  Sutter  By-pass  at  Chandler 
Station.  Practically  all  of  the  flow  in  the  east  borrow  pit  of  the  by-pass  at  Chandler  represents  return  water  from  lands 
irrigated  by  Feather  River  diversions. 
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TABLE  198 
DISCHARGE    OF    RECLAMATION    DISTRICT    1000    DRAIN 


(PRITCHARD  LAKE),* 

1926 

Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11.. 

12 

of 

13...- 

8  c.f.s. 

14 

15 

16 

17.... 

18 

19 

20 

21 

22 

23 

•25 
•25 
26 
26 
27 
27 
27 
27 

24 

25 

26 

27 

28 

29 

30 

31 

Mean  for  davs  operated 

"26 
"416 

8 

Acre-feet  for  month 

491 

Drain  water  only  pumped  to  Sacramento  River  at  close  of  irrigation  season.    During  the  season  it  is  repumped 
for  irrigation.    See  notes  in  Sacramento  River  diversion  tables  for  plant  at  Mile  16.0  left.    No  drainage  to  river  in  Sep- 
tember and  October  of  other  years. 
"  8  days. 
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TABLE  199 
CONAWAY    RETURN    WATER,    1925 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

30 

2                          

29 

3                           

29 

4 

27 

5                                             

26 

6                                    

25 

7 

24 

8 

23 

9  . 

22 

10 

M 

U 

18 

12 

16 

13 

14 

14 

12 

15 

12 

16 

10 

17. 

10 

18 

0 
35 
34 
M 
33 
32 
32 
32 
32 
32 
32 
32 
32 

0 

19.. 

20 

21   . 

22 

23 

24 

25 

26 

27.. 

28.. 

29... 

30... 

31 

Mean  for  days  operated 

•33 

•776 

•*20 

Acre-feet  for  month. 

"687 

•  12  davs. 

"  17  days. 

Note — This  is  return  water  from  rice  irrigation  discharged  back  to  the  Sacramento  River  by  gravity  through  the 
f'onaway  Ranch  irrigation  plant,  Mile  12.0,  right.  During  the  irrigation  season  the  drainage  is  repumped  for  irrigation. 
Conaway  drainage  also  may  discharge  south  to  Yolo  By-pass  and  not  enter  Sacramento  River  above  Sacramento.  No 
drainage  through  river  plant  in  1924. 
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TABLE  200 
CONAWAY  RETURN  WATER,  1926 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

18 

2 

22 

3             

22 

4 

25 

5 

29 

6 . 

29 

7 

25 

8     _ 

22 

9        

18 

10 

18 

11 

15 

12 ._ 

15 

13 

15 

14  

15 

15 

15 

16  

15 

17 

29 
18 
18 
18 
18 
18 
18 
18 
18 
16 
16 
15 
15 
15 

15 

18      .                  

15 

19     

15 

20 

15 

21 

15 

22._ 

15 

23 

15 

24 

15 

26 

12 

26 

12 

27 

9 

28 

9 

29. 

9 

30 

9 

31 

9 

Mean  for  days  operated 

*18 
♦495 

16 

Acre-feet  for  month 

1,000 

*  14  days. 

Note — This  is  return  water  from  rice  irrigation  discharged  back  to  the  Sacramento  River  by  gravity  through  the 
Conaway  Ranch  irrigation  plant,  Mile  12.0  right. 


! 
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TABLE  201 
CONAWAY  RETURN  WATER,  1927 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

26 

2..            

*>2 

3                                     

21 

4 

26 

5                

26 

6 

46 

7               

26 

8 

34 

9 

29 

10     

26 

11..                  

26 

12.    .                     

29 

13                                  

29 

14 

26 

15 

14 
0 
0 
0 
0 
0 
0 
0 
0 

1 

1 

22 
38 
22 
42 
42 

26 

16. 

26 

17 

22 

18 

22 

19 

16 

20 

10 

21 

4 

22 

0 

23 

0 

24 

0 

25 

0 

26 

0 

27 

0 

28 

0 

29 

0 

30 

0 

31 

0 

Mean  for  dayB  operated 

•23 
•381 

26 

Acre-feet  for  month 

1,030 

•  16  days. 

Note — This  is  return  water  from  rice  irrigation  discharged  back  to  the  Sacramento  Piver  by  gravity  through  the 
Conaway  Ranch  irrigation  plant,  Mile  12.0  right.    In  1928  all  drainage  was  to  Yolo  By-paas. 
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TABLE  202 
DISCHARGE  OF  RECLAMATION  DISTRICT  1000  DRAIN 


(2d  BANNON  SLOUGH) 

1925 

Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 

39 

73 

2 

72 

65 

73 

3 

78 

61 

4 

69 

55 

5 

45 

20 

61 

6 

71 

67 

7 

70 

61 

8  

64 

26 
52 

78 
77 
71 
75 
74 

61 

9 

70 

61 

10            

61 

11 

61 

12... 

71 

61 

13 

61 

14 

77 

52 

74 
73 
61 

67 

15 

67 

16 

70 

66 

17 

38 

58 

49 

18 

19 

67 
74 
68 
67 
67 
37 
58 

55 

20 

70 

32 

21 

64 

22 

32 

32 

23 

24 - 

32 

65 

25 

71 

26 

45 

27 

65 

76 
75 
74 

28 

29 

62 

30 _ 

58 

71 

31 

57 

Mean  for  days  operated 

67 
1;330 

49 
776 

53 

948 

66 
2,720 

62 

Acre-feet  for  month 

2,600 

Note — This  is  the  drainage  pumped  back  to  the  Sacramento  River  at  Mile  2.1,  left,  from  District  1000.    No  drain- 
age pumped  during  irrigation  season  in  1924. 
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TABLE   203 

DISCHARGE  OF  RECLAMATION  DISTRICT  1000  DRAIN 
(2d   BANNON   SLOUGH),   1926 


Day 

Daily  discharge  in  second-fi  it 

April 

May 

June 

July 

August 

September 

October 

1 __ 

2 

3 

79 

81 
80 

81 

4 

65 
65 
65 
145 
110 
149 
62 
70 
71 
70 
68 
69 
70 
65 
46 
81 
75 
78 

74 

64 

5 

79 
66 

74 

6 

7 

8 

81 

74 

9 

72 

81 

74 

10 

11 

66 
66 

81 

68 

u 

12. 

13 

74 

14 

79 

74 

81 

15 

68 

16 

80 
72 

81 

74 

17... 

74 

18  .... 

81 

81 

64 

19.... 

20 

75 

72 

81 

74 

68 
79 
78 

77 

21 

7 
81 

22 

23 

33 

81 

74 

24... 

25 

71 

26 

81 

27 

74 

78 

28 

86 

81 

29 

81 

64 

30 

80 

81 

77 

31—.. 

81 

74 

Mean  for  days 
operated 

Acre-feet  for 
month 

79 
3,300 

71 
1,820 

80 
1,750 

72 
1,140 

74 
1,170 

74 
1,620 

64 
510 

Nora—  This  is  the  drainage  pumped  back  to  the  Sacramento  River  at  Mile  2.1,  left,  from  District  1000. 
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TABLE  204 

DISCHARGE  OF  RECLAMATION  DISTRICT  1000  DRAIN 
(2d  BANNON  SLOUGH),  1927 


Day 

Daily  discharge  in  second-feet 

April 

May 

June 

July 

August 

September 

October 

1 

108 
64 

152 

103 
89 
88 

104 
99 
94 
77 

101 
77 
88 
44 
70 
76 
64 
69 
65 
63 
66 
71 
64 
71 
80 
62 
61 
53 
53 
46 

58 
53 

80 

81 

48 

2 

74 

81 

51 

3 

78 

48 

4 

82 

61 

45 

5 

81 

51 

6 

74 

51 

7 

85 

80 

51 

8 

74 

81 

74 

51 

9. 

85 

64 

10 

80 

68 

51 

11 

80 

80 

58 

12 

80 

81 

13. 

78 

81 

74 
73 
40 

32 

14 

80 

48 

15 

89 

74 

45 

16 

80 

81 

17 

87 
86 

18 

51 

19 

81 

81 
73 
73 
72 
78 
65 
65 
65 
64 
51 
58 
45 

20 

89 
80 

81 

21 

80 

81 
81 

72 
64 

22 

51 

23 

80 
80 

24.. 

25 

73 

81 

26 

27 

28 

80 

81 

29 

81 

51 

30 

80 

31 

Mean  for  days 
operated 

Acre-feet  for 
month 

77 
4,610 

80 
2,520 

79 
1,570 

79 
1,420 

77 
1,380 

67 
2,650 

50 
1,680 

Note — This  is  the  drainage  pumped  back  to  the  Sacramento  River  at  Mile  2.1,  left,  from  District  1000. 
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TABLE  205 

DISCHARGE  OF  RECLAMATION  DISTRICT  1000  DRAIN 
(2d  BANNON   SLOUGH),   1928 


Day 

Daily  discharge  in  second-fed 

April 

May 

June 

July 

August 

September 

October 

1  .. 

76 
146 
88 
76 
88 
88 
82 
76 
77 
70 
68 
57 
51 
57 
57 
57 
63 
63 
57 
57 
57 
51 
57 
63 
77 
£7 
63 
57 
56 

26 
26 
20 
33 
26 
26 
26 
33 
33 
33 
33 
33 
26 
27 

44 
44 
44 
38 
44 
38 
51 
69 
76 
63 
63 
77 
77 
69 
63 
63 
69 
63 
57 
57 
38 
57 
50 
38 

25 

2... 

31 

51 

47 
47 
74 

3... 

31 

4... 

49 
67 
67 
55 
37 
43 
50 
56 
67 
61 
43 
32 
25 
25 
25 
31 
31 
31 
37 
43 
49 
25 
25 
31 
25 
31 
31 

51 

5... 

25 

6... 

44 

54 

7... 

8... 

44 

9... 

31 

10... 

44 

11  . 

54 

12.  . 

51 

13.. 

47 

14 

31 

15... 

44 

16... 

54 
34 
27 
34 
20 
34 

33 
39 
33 
58 
46 

17... 

50 

18... 

19 

51 

20 

31 

21... 

44 

22  . 

39 
65 
65 
65 
52 
52 
52 
45 

23 

44 

40 
34 
?7 
27 
27 
34 
27 
27 
27 

24... 

25 

26... 

51 

63 
51 

31 

27 

28... 

38 

29.. 

63 
25 

30... 

44 

31.. 

Mean  for  days 
operated 

Acre-feet  for 
month 

69 
3,960 

40 
2,230 

46 
1,290 

38 
1,580 

39 
2,070 

56 
3,080 

n 

406 

Note    This  is  the  drainage  pumped  back  to  the  Sacramento  River  at  Mile  2.1,  left,  from  District  1000. 
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TABLE  206 

DISCHARGE   OF  BACK   BORROW   PIT,   RECLAMATION 

DISTRICT   1000,   1926 


Day 

Daily  discharge 

in  second-fee 

, 

May 

June 

July 

August 

September 

October 

1 

16 

14 

13 

12 

10 

10 

11 

10 

8 

6 

4 

2 

2 

2 

2 

2 

2 

2 

3 

4 

5 

6 

5 

3 

1 

1 

1 

0 

0 

0 

0 
0 
0 
0 

2 
2 
2 
2 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
4 
4 
4 
5 
5 
5 
6 
6 
6 
V 
7 
7 
8 
8 
8 
9 
9 
9 
9 
8 
8 
8 
10 
12 
14 
16 
18 

20 

2 

22 

3 

24 

4 

25 

5 

25 

6 

26 

7.. 

26 

8 

27 

9 

27 

10 _ _ 

28 

11 

29 

12 

*30 
29 
28 
28 
27 
27 
26 
25 
25 
24 
24 
23 
23 
22 
"22 
21 
18 
18 
17 
16 

31 

13 

33 

14 

35 

15 

37 

16 

'37 

17 

37 

18 

37 

19 

37 

20 

37 

21 

37 

22 

37 

23 

37 

24 

37 

25 

37 

,  26 

37 

i  27 

37 

i  28 

37 

29 

37 

30 

37 

31 

'37 

Mean 

=24 
'940 

5.2 
312 

0.7 
42 

1.3 

79 

7.6 
454 

32 

Acre-feet  for  month 

1,990 

*Rack  flow  from  Sacramento  River  prior  to  May  12th. 

•'Discharge  May  12th  to  26th  estimated.    Probably  all  natural  drainage  (not  return  water). 
1  Discharge  October  16th  to  31st  estimated. 
:  20  days. 

Note — This  is  water  flowing  down  the  borrow  pit  outside  the  east  levee  of  Reclamation  District  1000  and  entering 
1  the  Sacramento  River  just  above  the  mouth  of  the  American  River.  It  is  measured  at  the  Garden  Highway  crossing. 
J  This  drainage  is  probably  not  derived  from  Sacramento  River  sources.    Not  recorded  prior  to  1926. 
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TABLE  207 

DISCHARGE   OF  BACK   BORROW   PIT,   RECLAMATION 

DISTRICT   1000,   1927 


Day 

Daily  discharge  in  second-feet 

•May 

"June 

July 

'.August 

September 

October 

1 

2 
2 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 
2 
2 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 

8 

2 

8 

3 

8 

4..                                     

9 

5.. 

10 

6 

11 

7 

12 

8 

18 

9 

14 

10 

14 

11   . 

14 

12  . 

14 

13 

14 

14 

14 

15 

14 

16-. 

14 

17  . 

14 

18 

14 

19 

8 

8 
8 
8 
8 
8 
8 
8 
8 
5 
2 
2 

14 

20 

13 

21... 

12 

22.. 

11 

23 

10 

24 

9 

25 

8 

26 

7 

27 

6 

28 

5 

29. 

4 

30 

2 

31 

2 

Mean 

2.7 
161 

0.4 
24 

1.8 
107 

10.4 

Acre-feet  for  month 

639 

•No  flow  in  May.    River  backed  up  into  borrow  pit. 

"Back  water  until  June  19th. 

1  No  flow  in  August. 

Note— This  is  water  flowing  down  the  borrow  pit  outside  the  east  levee  of  Reclamation  District  1000  and  entering 
the  Sacramento  River  just  above  the  mouth  ofthe  American  River.  It  is  measured  at  the  Garden  Highway  crossing. 
This  drainage  is  probably  tiot  derived  from  Sacramento  River  sources. 
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TABLE  208 

DISCHARGE   OF  BACK   BORROW   PIT,   RECLAMATION 

DISTRICT   1000,   1928 


Day 

Daily  discharge  in  second-feet 

May 

June 

July 

August 

September 

October 

1 „ 

18 
16 
14 
12 
10 
8 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
4 
4 
4 
4 
3 
3 
3 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

0 
0 
0 

0 
0 
0 

2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
5 
7 
8 
9 
10 
12 
14 
16 

18 

2 

21 

3 

21 

4 

22 

5.. 

22 

6 

23 

7 

23 

8 

24 

9. 

24 

10. .. 

24 

11 

25 

12 

25 

13 

26 

14 

*30 
30 
30 
32 
31 
30 
29 
28 
27 
26 
25 
24 
22 
23 
24 
23 
22 
20 

26 

15 

26 

16 

27 

17.. 

27 

18 

27 

19 

27 

20 

28 

21 

30 

22 

32 

23 

32 

24 

32 

25 

33 

26 

33 

27 

33 

28 

33 

29 

33 

30 

33 

31 

33 

Mean. 

15 
946 

5.8 
345 

1.3 
77 

3.9 
234 

27 

Acre-feet  for  month 

1,670 

•River  backed  up  into  borrow  pit  May  1st  to  13th. 

Note — This  is  water  flowing  down  the  borrow  pit  outside  the  east  levee  of  Reclamation  District  1000  and  entering 
the  Sacramento  River  just  above  the  mouth  of  the  American  River.  It  is  measured  at  the  Garden  Highway  crossing. 
This  drainage  is  probably  not  derived  from  Sacramento  River  sources. 
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TABLE  209 

DISCHARGE   FROM   RECLAMATION   DISTRICT   1600  TO   YOLO 

BY-PASS,*   1927 


Day 

Daily  discharge  in  second-feet 

April 

May 

June 

July 

August 

September 

October 

1 

0 
0 
0 
0 
0 
0 
51 
51 
61 
51 
51 
51 
50 
50 
50 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 
26 
25 

0 

0 

0 

0 

9 

0 

0 

0 

0 

15 

12 

16 

12 

0 

0 

0 

0 

0 

0 

0 

15 

12 

0 

0 

9 

12 

12 

14 

0 

0 

0 

12 
12 
18 
9 
25 
18 
20 
20 
18 
19 
10 
16 
16 
18 
16 
18 
18 
16 
16 
16 
7 
7 
3 
12 
23 
23 
18 
16 
18 
18 

17 
18 
16 
16 
14 
22 
22 
20 
20 
20 
19 
28 
28 
28 
25 
28 
20 
22 
20 
20 
22 
29 
25 
14 
16 
17 
16 
17 
17 
20 
17 

16 
16 
16 

2a 

26 
26 
26 
26 
17 
25 
25 
25 
25 
26 
26 
26 
25 
25 
25 
30 
30 
25 
29 
25 
30 
26 
30 
26 
30 
25 
25 

26 
30 
21 
30 
25 
17 
24 
21 
18 
24 
21 
21 
24 
24 
24 
24 
30 
32 
14 
29 
24 
24 
38 
38 
31 
84 
84 
84 
84 
84 

84 

2 

45 

3 

0 

4... 

0 

5 

41 

6...      

38 

7 

35 

8 

38 

g 

30 

10... 

28 

11 

25 

12... 

20 

13... 

18 

14.  . 

16 

15.  . 

14 

16 

12 

17 

10 

18 

8 

19... 

6 

20 

4 

21 

2 

22 

1 

23 

1 

24 

1 

25. 

1 

26 

1 

27 

1 

28.. 

1 

29 

1 

30... 

1 

31 

1 

Mean 

Acre-feet  for 
month 

28.0 

1,668 

4.5 
275 

16.1 
960 

20.4 
1,259 

25.1 
1,546 

35.2 

2,096 

15.4 

951 

•Drainage  plant  of  Reclamation  District  1600  in  NW"4  Section  10,  T  10  N,  R  3  E.  This  water  flows  down  east 
borrow  pit  of  Yolo  By-pass  and  does  not  reach  the  Sacramento  River  above  Sacramento.  No  drainage  pumped  during 
irrigation  season  in  other  years  covered  by  this  bulletin. 
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CHAPTER  V 

rSE  OF  WATER  IN  THE  SACRAMENTO-SAN  JOAQUIN  DELTA 

In  Chapter  III  description  and  records  were  given  of  the  diversion 
leasiirements  on  the  Sacramento  River  and  tributaries  in  the  valley 
loor  and  on  lower  San  Joaquin  River  channels  from  which  diversions 
to  the  delta  uplands  are  made.  These  diversions  do  not,  however,  com- 
>rise  the  total  for  the  Sacramento-San  Joaquin  area.  For  a  complete 
record  the  diversions  or  use  of  water  in  the  extensive  delta  region  must 
be  included.  This  region  comprises  approximately  425,000  acres 
roughly  bounded  by  a  line  running  from  Sacramento  to  Stockton  to 
Tracy  to  Antioch  and  back  to  Sacramento.  It  is  the  area,  largely  at  or 
below  sea  level,  traversed  by  the  multitude  of  deltaic  channels  through 
which  the  waters  of  the  Sacramento,  San  Joaquin  and  Mokelumne 
rivers  pass  on  to  Suisun,  San  Pablo  and  San  Francisco  bays  and  thence 
to  the  ocean.  Water  for  irrigation  in  this  delta  area  is  withdrawn  from 
the  many  channels  through  countless  numbers  of  culverts  or  flood- 
gates, siphons,  and  pumps,  the  number  of  the  latter,  however,  being 
relatively  small.  The  floodgates  and  siphons  may  operate  in  accordance 
with  tide  levels  and  there  may  be  a  great  variation  in  rate  of  diversion 
within  a  few  hours.  In  many  cases  considerably  more  water  is  diverted 
than  is  actually  required  and  the  excess  is  returned  to  the  channels  by 
the  main  drainage  pumps  on  the  various  islands  and  tracts.  Under 
these  circumstances  an  accurate  and  direct  measurement  of  diversions, 
as  on  the  upper  river  and  in  the  uplands,  is  not  practicable  nor  pos- 
sible and  the  delta  use  of  water  must  be  otherwise  determined. 

The  plans  followed  have  included:  (1)  The  determination  of  the 
consumptive  use  of  water  by  accurate  and  detailed  measurements  on 
individual  tracts  or  islands  selected  as  representative  of  delta  condi- 
tions in  general;  (2)  the  determination  of  net  water  applied  to  indi- 
vidual fields  planted  to  a  particular  crop,  and  (3)  the  determination 
of  the  consumptive  use  of  water  by  each  of  the  major  delta  crops  when 
grown  in  metal  tanks  under  conditions  closely  approaching  those  of 
the  fields  in  which  the  tanks  are  located. 

Of  these  methods,  the  most  satisfactory  results  in  the  work  to  date 
have  been  derived  from  the  determinations  for  the  entire  tract  of 
about  22,000  acres  comprising  the  lower  unit  of  Reclamation  District 
No.  999,  and  from  the  determinations  of  the  tank  work.  The  delta 
soils  may  be  classified  generally  as  sedimentary  or  peat  and  the  Recla- 
mation District  No.  999  tract  is  representative  of  the  sedimentary  areas. 
Measurements  for  an  entire  island  in  the  peat  soils  proved  to  be 
unsatisfactory  because  of  the  undetermined  but  proportionately  large 
amount  of  water  derived  from  seepage.  For  reasons  ascribed  to  be 
similar,  the  results  of  measurements  of  net  water  applied  to  individual 
fields  in  the  peat  show  inconsistencies  and  are  not  conclusive.  For  the 
peat  areas,  therefore,  the  tank  work  has  proven  to  be  the  most  satis- 
factory method  of  attack. 

The  results  of  the  Reclamation  District  No.  999  work  indicates  that 
the  seasonal  consumptive  use  of  water  is  two  acre-feet  per  acre  for 
the  sedimentary  lands  with  a  variety  of  delta  crops.  The  tank  work 
has  furnished  data  on  the  consumptive  use  of  water  by  individual 
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delta  crops  both  on  the  peat  and  sedimentary  soils  and  indicates,  for 
each  crop,  a  more  or  less  well  defined  relation  between  use  of  water 
and  yield.  For  a  known  or  estimated  average  yield  per  acre  of  the 
crop,  then,  this  relation  may  be  used  to  derive  the  corresponding 
specific  or  average  consumptive  use  of  water  in  acre-feet  per  acre. 
The  curves  showing  the  "use-yield"  relation  as  determined  for  the 
various  crops  are  presented  subsequently  in  this  chapter.  Roughly 
these  show  a  variation  in  consumptive  use  of  water  for  average  observed 
yields  from  about  one  acre-foot  per  acre  for  celery  to  three  and  one- 
half  acre  feet  per  acre  for  corn. 

With  the  consumptive  use  of  water  determined  for  a  representative 
delta  tract  as  in  the  case  of  Reclamation  District  No.  999  and  for  the 
various  delta  crops  as  in  the  tank  work,  the  estimates  for  use  of  water 
by  the  entire  delta  area  may  he  derived  by  using  these  data  in  con- 
junction with  ;i  complete  census  of  ttie  irrigated  acreages  and  crops 
in  the  delta,  together  witli  information  as  to  total  and  average  yields 
for  the  various  crops.  With  this  procedure  in  mind,  the  first  census  of 
the  irrigated  acreages  and  crops  was  made  in  1924,  and  since  that  time, 
it  has  been  completed  each  year.  Table  210  presents  a  summary  of 
these  data  for  the  years  1924  to  1928,  inclusive.  In  this  table  a  segrega- 
tion is  made  as  between  the  Sacramento  River  delta  and  the  San  Joa- 
quin-Mokelumne  delta.  In  Table  212  the  summary  is  again  shown  but 
with  a  segregation  as  between  the  peat  and  sedimentary  soils.  Tables 
213  to  217,  inclusive,  show  in  detail  the  acreages  and  crops  irrigated 
on  each  delta  island  or  tract. 

All  of  the  investigations  of  the  consumptive  use  of  water  on  repre- 
sentative tracts,  individual  fields,  or  by  crops  grown  in  tanks,  have 
been  conducted  in  cooperation  with  the  U.  S.  Department  of  Agricul- 
ture, Division  of  Agricultural  Engineering  and  the  University  of 
California,  Division  of  Irrigation  Investigations  and  Practice.  Major 
0.  V.  P.  Stout,  hydraulic  engineer,  has  been  in  charge  of  this  work 
from  the  beginning  and  has  written  for  this  bulletin  the  complete 
report  which  follows.     (Page  358.) 

It  will  be  noted  that  in  order  to  complete  the  estimate  for  the  con- 
sum  ptive  use  of  water  by  the  entire  delta  area,  there  remains  certain 
additional  tank  work  with  the  delta  crops  not  yet  tried  and  with 
aquatic  plants  and  growths.  Also,  the  necessary  information  as  to 
crop  yields,  to  be  used  in  conjunction  with  the  use-yield  curves,  is  to 
be  obtained.  When  these  data  are  available,  a  further  report  is  to  be 
prepared  to  summarize  the  complete  investigation  and  present  the 
best  estimates  for  the  consumptive  use  of  water  by  the  Sacramento- 
San  .Joaquin  delta  that  the  results  of  this  investigation  afford. 
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TABLE  210 

SUMMARY   OF   ACREAGES    AND    CROPS    IRRIGATED   IN    THE 

SACRAMENTO   AND   SAN  JOAQUIN-MOKELUMNE 

DELTAS,  1924  TO  1928,  INCLUSIVE 


Crop 


1924— 

Alfalfa 

Asparagus 

Beans 

Beets 

Celery -- 

Corn.. 

Fruit 

Grain 

Hay 

Onions 

Pasture 

Potatoes 

Seed 

Truck  and  miscellaneous  vegetables. 

Totals-.. 


Crops  not  irrigated 


Sacramento 
Delta 


12 
38 

ig 

is 


,211 
880 
252 
,995 
745 
770 
886 
825 


300 
223 

,021 
460 

,683 


122,251 


San  Joaquin- 

Mokelumne 

deltas 


18,823 

15,249 

17,207 

2,380 

3,320 

26,622 

1,294 

21,103 

925 

2,586 

812 

26,851 

470 

338 


137,980 


Total 


31,034 
54,129 
36,459 
21,375 

4,065 

27,392 

16,180 

30,928 

925 

3,886 

1,035 

27,872 

930 

4,021 


260,231 


Grain.. 
Hay— . 
Pasture  - 


Totals . 


1925— 

Alfalfa 

Asparagus 

Beans 

Beets 

Celery 

Corn.. 

Fruit. 

Grain _. 

Hay. 

Onions 

Pasture 

Potatoes 

Seed . 

Truck  and  miscellaneous  vegetables. 

Totals 


1926— 

Alfalfa. 

Asparagus 

Beans 

Beets 

Celery 

Corn 

Fruit 

Grain 

Hay 

Onions. ... 

Pasture 

Potatoes 

Seed 

Truck  and  miscellaneous  vegetables. 

Totals.... ._ 


15,495 
1,048 


58,630 
2,088 
1,180 


74,125 
3,136 
1,180 


16,543 

01,898 

78,416 

13,104 

12,907 

26,011 

37,678 

14,296 

51,974 

24,020 

13,570 

37,590 

12,831 

3,854 

16,685 

952 

4,378 

5,330 

1,935 

22,094 

24,029 

10,943 

1,829 

12,772 

539 

6,860 

7,399 

0 

3,767 

3,767 

1,535 

4,454 

5,989 

505 

4,768 

5,273 

1,351 

20,720 

22,071 

2,569 

890 

3,459 

3,872 

865 

4,737 

111,834 

115,252 

227,086 

11,300 

14,698 

25,998 

40,167 

15,434 

55,601 

28,945 

22,857 

51,802 

6,812 

1,124 

7,936 

1,765 

5,627 

7,392 

2,291 

21,664 

23,955 

16,288 

1,483 

17,771 

1,844 

30,015 

31,859 

333 

1,004 

1,337 

2,193 

3,617 

5,810 

130 

4,031 

4,161 

2,302 

19,201 

21,503 

2,164 

719 

2,883 

5,431 

1,040 

6,471 

121,965 


142,514 


264,479 
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TABLE  210— Continued 


SUMMARY    OF   ACREAGES   AND   CROPS    IRRIGATED   IN    THE 

SACRAMENTO   AND   SAN   JOAQUIN-MOKELUMNE 

DELTAS,  1924  TO  1928,  INCLUSIVE 


Crop 

Sacramento 
Delta 

Baa  Joaquin- 

Mokelumne 

deltas 

Total 

1927- 

10,663 
36,690 

29,756 

12,332 

2,836 

3,644 

16,041 

3,765 

190 

1.761 

417 

1,953 

3.035 

3,344 

15,575 

11,207 

17,922 

2,195 

5,052 

23,300 

1,220 

30,368 

400 

2,579 

2,319 

26,469 

491 

246 

26,238 
47,897 

47,678 

14.527 

Cclcry                     

7,888 

J'..'i44 

Fruit                      - - 

17,361 

34.133 

Hiv 

590 

4.340 

J. 736 

28,422 

Seed                            

3,526 

3,590 

Totals              - - - 

126,427 

11,593 

39,372 

23.841 

11,736 

3,574 

6,929 

14,109 

3,399 

1,351 

1,728 

180 

1,137 

4,817 

4,735 

139,343 

15,080 

14,599 

14,588 

2,986 

4,239 

33,339 

1,1154 

37,804 

1.078 

1,940 

6,104 

23,777 

1,636 

1,174 

265,770 

1928— 
Alfalfa       

26,673 

53,971 

38,429 

Beet  9                 

14,722 

7,813 

40,268 

15.763 

4l..'o:i 

Hay                               - 

2,42'J 

3,668 

6,284 

24,914 

Seed                 

6,453 

5,909 

Totals              - 

128,501 

159.998 

288,499 

TABLE  211 
AVERAGE  PERIOD  OF  IRRIGATION  FOR  VARIOUS  DELTA  CROPS 


Crop 

Beginning 

Ending 

Days 

Alfalfa 

April    1 
May  15 
Mav     1 
April    1 
June    1 
June  15 
May    i 
Bept,    1 

Sept.    1 

Feb.    l 

July     i 

May     1 
Mar.    1 
Feb.     1 

Sopt.  15 
Oct.     1 
Sept.  15 
Aug.     1 
Oct.     1 
Sept.    1 
Oct.      1 
Mar.    1 
Mar.    1 
July   15 
Nov.    1 
Out.     1 
(Vt.      1 
Nov.    1 

168 

138 

138 

Beets                                                            .- 

122 

Celery 

122 

Corn  

77 

Fruit 

153 

Grain  .                                        -   

181 

Hay    

1S1 

Onions 

165 

ire                       

•123 

Potatoes                                               

153 



■J  14 

Truck  and  miscellaneous  vegetables 

•  There  is  also  a  certain  amount  of  winter  irrigation  for  pasture. 
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Kycr  Island— Reel.  Dist.  501... 

Sherman  Island — Reel.  Dist.  341 

Smith  Tract  (R.  R.  and  N.  A.  Smith) 

Spud  Island' - 

State  Farm. 

Stockton  Acres— Reel.  Dist.  828 

Sutter  Island— Reel.  Dist.  349 

Terminous  Tract— Reel.  Dist.  548 

Tule  Island' 

Twitchell  Island— Reel.  Dist.  16OI 

Tyler  Island— Reel.  Dists.  136,  364,  532,  563 

and  807-... 

Union  Island — Reel.  Dists  1  and  2 

Veale  Tract— Reel.  Dist.  2065 

Venice  Island— Reel.  Dist.  2023 

Victoria  Island— Reel.  Dist.  2040 

Webb  Tract— Reel.  Dist.  2026 

Widdow  Island 

Woodward  Island 

Wright  Tract __ 

Reclamation  Dist.  307. ." 

Reclamation  Dist.  348 

Reclamation  Dist.  369. 

Reclamation  Dist.  536  (Egbert  Tract) 

Reclamation  Dist.  554 

Reclamation  Dist.  673 .  .  

Reclamation  DLst.  744 

Reclamation  Dist.  746. 

Reclamation  Dist.  765 

Reclamation  Dist.  799  (see  Hotchkiss  Tract) 

Reclamation  Dist.  813. 

Reclamation  Dist.  824.. 

Reclamation  Dist.  900 

Reclamation  Dist.  999  

Reclamation  Dist.  1002 

Reclamation  Dist.   1614  (Smith  Tract  and 
Tuxedo  Country  Club  Farms) 
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COOPERATIVE    IRRIGATION    INVESTIGATIONS    IN    THE    SACRAMENTO- 
SAN   JOAQUIN    DELTA 

By  O.  V.  P.  Stout.  Hydraulic  Engineer, 
Department  <>f  Public  Works,  Division  of  V^ater  Resources. 

This  report  deals  with  the  work  done  and  results  obtained  under  a 
cooperative  agreement  of  the  following  parties:  United  States  Depart- 
ment of  Agriculture,  Bureau  of  Public  Roads,  operating  through  the 
Division  of  Agricultural  Engineering;  State  of  California,  Depart- 
ment of  Public  Works,  operating  through  the  Division  of  Water 
Resources;  University  of  California,  Agricultural  Experiment  Station, 
operating  through  tbe  Division  of  Irrigation  Investigations  and  Prac- 
tice. In  addition  to  these,  the  Permanent  Committee  of  the  Sacra- 
mento-San Joaquin  River  Problems  Conference  contributed  to  funds 
for  the  first  year  of  work  and  has  continued  with  an  active  and  helpful 
interest.  The  intensive  field  work  in  the  delta  has  been  done  in  the 
territory  of  the  Holland  Land  Company  in  Reclamation  District  No. 
999,  on  the  property  of  California  Delta  Farms,  Inc.,  and  on  a  ranch 
of  the  Richmond-Chase  Company.  The  officers  and  employees  of  all 
of  these,  and  in  some  instances  the  tenants,  have  at  all  times  accorded 
the  most  liberal  and  thorough  cooperation. 

The  project  was  initiated  in  1924  and  has  continued  through  each 
subsequent  season  to  date.  This  account  will  cover  operations  to  the 
close  of  the  season  of  1928. 

The  primary  purpose  of  the  undertaking  was  to  determine  the  con- 
sumptive use  of  water  in  the  Sacramento-San  Joaquin  Delta.  Inci- 
dental and  appurtenant  investigations  have  been  made  as  necessity 
demanded  or  as  exceptional  opportunity  presented. 

Consumptive  Use  of  Water. 

Consumptive  use  of  water  in  any  given  period  of  time  on  an  area, 
as  the  term  is  used  in  this  work-,  is  defined  as  the  amount  of  water 
which  is  parted  with  beyond  recall  or  reuse  on  the  area  and  is  not 
returned  to  the  source  of  supply.  It  amounts  ordinarily  to  the  sum 
of  the  following  elements:  transpiration  from  growing  plants,  includ- 
ing crops,  weeds,  trees  and  all  marginal  growths;  evaporation  from 
water  and  ground  surfaces;  and  deep  percolation  into  format  ions 
through  which  it  passes  out  of  the  area  and  beyond  subsequent  identi- 
fication. Under  circcumstances  which  make  the  direct  determination  of 
these  elements  -either  singly  or  in  combination — impossible  or  unduly 
difficult  or  uncertain,  resorl  must  be  had  to  indirect  determination, 
cither  as  a  sole  reliance  or  as  a  check  on  the  direct  determination.  In 
such  case  use  may  be  made  of  the  elementary  fact  that  if,  to  the 
ground  storage  of  water  beneath  an  area  at  any  instant,  there  be  added 
the  amount  of  water  entering  the  area  in  any  given  period  of  time  fol- 
lowing that  instant,  the  sum  will  be  equal  to  the  result  obtained  by 
adding  the  ground  storage  at  the  end  of  the  period  to  the  amount  of 
water  withdrawn  from  the  area  during  the  period.  This  proposition, 
in  equational  form,  may  be  written  thus:  initial  ground  storage+rain- 
fall-f-water  entering  on  the  surface  (water  entering  by  seepage=final 
ground  storage  •  water  leaving  on  the  surface+water  leaving  by  seep- 
age-j-deep  percolation+evaporation  from  water  and  ground  surfaces-f- 
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transpiration    from   growing    plants.      Substituting    symbols    for    the 
respective  terms,  the  equation  becomes: 

G,+  R  +  I  +  S,=  Ga+  D  +  S0+  P  +  E  +  T,   or 
E  +  T  +  P=(I—  D)  +  (S.  —  S0)  +  (G1  —  G2)  +  R 


That  is  to  say  that  ordinarily,  consumptive  use,  consisting  of  evapora- 
tion, transpiration  and  deep  percolation,  is  equal  to  the  sum  of  the 
following:  the  excess  of  water  applied  in  irrigation  over  that  drained 
and  wasted  from  the  area;  the  excess  of  inward  seepage  over  outward 
seepage,  including  deep  percolation;  the  groundwater  decrement;  and 
rainfall. 

It  is  doubted  that  deep  percolation  occurs  in  the  delta.  The  fact 
that  the  entire  region  lies  at  approximate  sea  level,  with  the  water 
surface  in  the  channels  higher  than  the  land,  seems  to  preclude  such  a 
possibility.  The  same  reasoning  relieves  the  investigations  of  the  con- 
sideration of  seepage  outward  from  the  islands  or  principal  tracts. 
Seepage  outward  from  individual  fields  and  smaller  tracts  may,  how- 
ever, be  a  factor,  although  difficult  to  determine  quantitatively.  In 
any  case  which  presents  a  material  decrement  or  increment  of  surface 
storage,  that  should  also  be  rated  as  a  factor  to  be  determined. 

The  Sacramento-San  Joaquin  Delta. 

The  Sacramento-San  Joaquin  Delta,  in  the  State  of  California,  is  of 
economic  interest  because  of : 

(a)  The  vast  sums  of  money  which  have  been  spent  to  reclaim  it 
from  swamp  and  overflow,  and 

(b)  Its  proved  capacity  for  production. 

It  consists  of  that  area  of  flat  land,  approximately  at  sea  level, 
traversed  by  the  multitude  of  deltaic  channels  through  which  the 
waters  of  the  Sacramento,  San  Joaquin,  and  Mokelumne  rivers,  coming 
down  from  the  Sierra  and  the  upper  valleys,  pass  on  to  the  sea. 

The  deltaic  area  amounts  to  nearily  a  half-million  acres,  the  equiv- 
alent of  about  twenty  government  townships  or  of  a  square  27  miles 
on  a  side.  It  is  situated  in  the  counties  of  Yolo,  Sacramento,  Solano, 
San  Joaquin  and  Contra  Costa,  extending  on  the  north  to  within  ten 
miles  of  the  city  of  Sacramento,  on  the  south  to  include  Tracy,  on  the 
east  to  Stockton  and  on  the  west  to  the  upper  end  of  Suisun  Bay.  The 
subdivision,  as  ordinarily  presented  (see  Table  217  and  pocket  map) 
includes  more  than  one  hundred  tracts,  either  bordering  on  the  chan- 
nels or  entirely  surrounded  by  them. 

In  the  work  of  reclamation  the  natural  channels  have  been  supple- 
mented by  a  number  of  dug  channels  of  size  to  rank  with  the  natural 
ones.  No  official  or  precise  estimate  of  the  total  length  of  navigable 
channels  is  at  hand,  but  it  probably  falls  between  600  and  800  miles. 

The  courses  of  the  channels  are  for  the  most  part  between  levees. 
The  modern  standard,  to  which  the  majority  of  them  conform,  is  a 
levee  of  liberal  height,  with  substantial  base  and  crown  widths.  There 
are  in  the  aggregate,  according  to  a  current  estimate,  about  1500  miles 
of  levees.  This  figure  is  not  inconsistent  with  the  above  maximum 
estimate  of  800  miles  for  the  length  of  channels. 
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The  water  surface  in  the  channels  rises  and  falls  with  the  ocean  tides. 
Even  at  low  tide  the  water  surface  is  ordinarily  higher  than  the  surface 
of  the  greater  part  of  the  land  which  is  protected  by  the  levees. 

The  current  classification  of  the  lands  throws  them  into  two  general 
divisions :  sedimentary  and  peat.  The  sedimentary  lands  occupy  the 
outlying  areas  of  the  region  and  strips  adjacent  to  the  natural  channels. 
They  lie  usually  at  elevations  slightly  higher  than  the  peat.  The  peat 
lands  are  mostly  in  the  interior  of  the  region  as  a  whole.  The  peat 
varies  from  a  mere  surface  covering  to  beds  fifty  feet  or  more  in  thick- 
ness. From  ten  to  thirty  feet  may  be  considered  an  ordinary  range  of 
thickness  in  the  area  of  distinctly  peat  formation.  The  beds  of  greater 
thickness  rest  commonly  on  a  sandy  blue  clay.  In  the  more  shallow 
beds  this  is  varied  by  yellow  clay,  and  sand  of  various  hues  and 
textures. 

The  peat  lands  present  many  features  in  striking  contrast  to  ordinary 
soils.  It  has  been  remarked  that  according  to  the  definitions  in  the 
text  books  they  are  not  soils  at  all,  but  are  soils  only  in  the  sense  that 
they  produce  crops.  In  the  virgin  state  the  texture  is  coarse  fibrous, 
carrying  varying  small  proportions  of  sediment.  Under  cultivation 
the  fiber  decomposes,  giving  a  light  material,  very  easily  worked.  When 
the  surface  of  a  field  is  moderately  dry  the  footing  is  as  if  walking  on 
velvet.  When  very  dry  it  becomes  a  light  fluff,  the  finer  particles  of 
which  enter  the  shoes  of  one  walking  in  it  and  even  penetrate  two 
pairs  of  socks  and  reach  the  skin.  It  is  markedly  irritating,  in  tem- 
porary fashion,  to  sensitive  skins.  A  man  jumping  on  the  surface  of 
a  field  will  produce  startingly  distinct  quakes  for  a  distance  of  from 
fifteen  to  fifty  feet  from  where  he  stands.  The  complete  drying  out  of 
the  surface  rarely  extend  to  a  depth  greater  than  three  or  four  inches, 
and  the  transition  to  a  high  degree  of  moisture  beneath  is  abrupt. 
The  cultivated  top  soil  is  black,  completely  so  when  moist.  The  peat 
immediately  beneath  the  surface  two  feet  or  so  is  called  ' 'buckskin." 
The  name  is  suggestive  of  the  color,  although  "black  and  tan"  might 
be  more  accurately  descriptive.  Owing,  in  part  at  least,  to  the  very 
light  weight  of  the  peat  soil  its  moisture-holding  capacity  in  terms  of 
percentage  of  dry  weight  of  the  soil  is  enormously  beyond  that  of 
ordinary  soils,  amounting  frequently  to  several  hundred  per  cent. 
Most  of  the  soil  coefficients  in  common  use,  such  as  moisture  equivalent 
hygroscopic  coefficient,  and  the  like,  have  no  meaning  or  application  in 

:  connection  with  these  soils.  An  oven-dried  sample  will  refuse  water 
for  an  indefinite  length  of  time.     Burned-over  areas  have  sometimes 

I  shown  for  a  while  the  same  tendency.  Accidental  sudden  flooding  of 
relatively  dry  fields,  such  as  are  found  following  the  harvest  of  non- 
irrigated  grain  crops,  has  sometimes  resulted  in  the  detachment  and 
floating  of  blocks  of  land.  These  blocks  are  called  "floats."  They  are 
reduced,  in  the  new  positions  in  which  they  settle,  either  by  burning 

\  or  by  grading  down.  The  peat  is  combustible,  although  there  is  a 
tendency  for  it  to  become  less  so  with  cultivation  when  it  carries  the 
larger  proportions  of  sediment.  Care  is  necessary  in  order  to  avoid 
accidental  fires  of  great  persistence.  Burning,  however  ill-advised  it 
may  be  in  the  long  run,  is  still  frequently  resorted  to  for  cleaning  the 
ground  of  weeds  and  pests.  In  such  case  suitable  control  conditions 
are  established  before  setting  fire. 
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The  proportion  of  area  of  j >«*n t  to  sedimentary  lands  is  about  as  three 

to  four. 

Prom  the  beginning  of  reclamation  of  delta  lauds  drainage  forced 
itself  upon  the  attention  as  an  essential  pari  of  the  process.  Some- 
what later  il  \v;is  realized  that  irrigation  is  also  necessary.     The  present 

method  of  drainage  will  he  best  understood  it'  described  in  connection 
with  irrigation. 


Plate  9 — Loading  Celery  from  Levee,   San  Joaquin  River  Delta. 

Water  for  irrigation  is  withdrawn  from  the  channels  by  three 
methods,  viz  : 

(a)  Through  culverts  of  various  sizes,  materials  and  forms  of  cross- 
section,  laid  horizontally  or  nearly  so.  beneath  the  levees.  The  local 
term  for  these  is  "flood  gates." 

(b)  Through  pipe  siphons  with  summits  just  beneath  the  crowns 
of  the  levees.  With  one  exception,  the  extreme  range  of  diameter  of 
plain  siphons  known  to  this  writer  is  from  (i  to  24  inches;  the  ordinary 
range  from  8  to  14  inches.  The  exception  is  a  steel  siphon  60  inches 
in  diameter,  through  which  flows  about  40  per  cent  of  the  water  required 
for  the  irrigation  Of  22,000  acres  of  sedimentary  bind.  In  addition  to 
the  plain  siphons,  the  discharge  and  suction  pipes  of  drainage  pumping 
plants  are  frequently  operated  in  reverse  direction,  as  siphons,  from 
the  channels  to  the  lands  to  supply  water  for  irrigation. 

(c)  By  pumping.  A  considerable  but  minor  proportion  of  the 
water  for  irrigation  is  withdrawn  from  the  channels  by  this  means. 

The  chief  permanent  feature  in  the  preparation  of  the  land  for 
irrigation  by  the  prevailing  method  is  a  network  of  so-called  "four- 
foot  ditches."  The  name  indicates  their  approximate  width  and 
depth:  They  are  usually  made  by  machine.  They  receive  water 
directly  from  the  floodgates,  siphons  and  pumps. 
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"Spud  ditches"  are  10  inches  wide,  with  vertical  sides,  and  usually 
from  18  to  24  inches  deep.  Nearly  all  irrigated  crops  of  the  delta  are 
planted  in  rows,  and  the  spud  ditches  are  constructed  each  year,  by 
machine,  between  the  rows  after  the  crop  is  up.  The  usual  spacing 
between  spud  ditches  is  from  50  to  100  feet.  A  spud  ditch  runs  from 
the  four-foot  diteh  on  one  side  of  the  field  to  the  one  on  the  other  side, 
one  of  the  four-foot  ditches  serving  to  supply  water  to  the  spud 
ditches  and  the  other  to  receive  the  drainage  from  them.  The  four- 
foot  ditch  which  carries  drainage  from  the  field  on  one  side  of  it  may, 
and  quite  commonly  does,  carry  supply  for  the  field  on  the  other  side 
of  it.  The  water  is  held  up  to  the  desired  level  in  all  ditches  by  means 
of  various  primitive  forms  of  temporary  dams,  with  holes  or  notches 
in  them  of  size  to  permit  the  necessary  or  desired  rate  of  flow  past 
them. 

The  admission  of  water  to  the  spud  ditches  is  followed  by  a  rise  of 
the  water  table  in  the  field,  to  the  height  considered  best  for  the  wel- 
fare of  the  crop.  For  some  crops,  such  as  celery,  the  water  table  is 
brought  almost  to  the  surface  of  the  ground.  For  other  crops,  also,  it 
is  maintained  at  a  much  higher  level  than  would  be  approved  in  other 
parts  of  the  irrigated  region  of  the  United  States. 
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Plate  10 — Celery  on  peat  lands  of  Sacramento-San  Joaquin  Delta. 

In  this  system  of  subirrigation  there  is  deliberate  withdrawal  from 
the  channels  of  a  much  greater  quanity  of  water  than  is  required  to 
meet  the  demands  of  evaporation  from  the  fields  and  transpiration 
from  the  crops.  It  seems  to  be  quite  generally  believed  that  this  is 
necessary  in  order  to  keep  the  land  "sweet."  The  excess,  entering  the 
four-foot  ditches,  passes  either  to  the  next  field  or  to  the  main  drains 
and  thence  to  the  drainage  pumps  and  is  restored  to  the  channels. 
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Relatively  little  surface  irrigation  is  practiced  on  the  peat  lands. 
Celery  nursery  beds  are  flooded,  and  celery  fields  are  sometimes  flooded 
before  planting,  and  water  is  sometimes  run  between  rows  of  early 
celery  to  wel  the  top  soil  for  ridging  when  the  time  for  that  operation 
arrives  before  the  season's  rains  commence.  Winter  flooding  has  been 
used  to  kill  centipedes  in  asparagus  fields.  Surface  irrigation  is 
more  commonly  applied  on  the  sedimentary  lands,  chiefly  to  orchards 
and  alfalfa. 

Drainage  is  calculated  to  remove  the  excess  waters  of  irrigation  and 
to  prevent  the  water-logging  of  the  lands  during  the  winter,  which  is 
the  rainy  non-irrigation  season.  It  is  practically  unversally  employed 
throughout  the  delta  for  the  latter  purpose.  There  are  some  on 
sedimentary  lands  who  do  not  drain  during  the  irrigation  season.  The 
drainage  pumps  are  usually  of  large  size  and  electrically-driven.  The 
water  is  led  to  them  through  large  main  drainage  canals.  (During  the 
rainy  season  the  four-foot  ditches  operate  as  tributary  drains  exclu- 
sively.) Tn  one  enterprise  which  employs  a  large  siphon  or  operates 
the  pumping  plant  as  a  siphon  the  main  drains  serve  as  main  irriga- 
tion canals  during  the  dry  season.  This  requires  booster  pumps  to 
get  the  water  up  into  the  four-foot  ditches  or  onto  the  surface  of  the 
ground,  as  the  main  drains  are  excavated  to  considerable  depths. 

Tables  213  to  217,  inclusive,  presented  earlier  in  this  chapter,  set 
forth  in  detail  the  various  crops  grown  under  irrigation  in  the  delta. 
and  the  acreage  of  each,  and  Table  211  apportions  the  irrigated 
acreage  of  each  crop  as  between  peat  and  sedimentary  soils. 

As  an  item  of  special  interest  note  may  be  made  of  the  great  acreage 
of  asparagus.  It  is  claimed  that  nearly  all  of  the  canned  asparagus 
of  the  world  is  grown  and  packed  in  the  Sacramento-San  Joaquin 
Delta. 

A  large  proportion  of  the  delta  is  owned  in  large  individual  and 
corporate  holdings,  one  concern  having  about  forty  thousand  acres 
and  others  several  thousand  acres  each.  These  large  holdings,  up  to 
about  seven  years  ago,  were  leased  largely  to  Orientals,  who,  with  their 
low  standards  of  living  and  with  the  dominance  of  the  abler  members 
of  the  respective  nationalities  over  those  of  inferior  ability  or  position, 
were  able  to  operate  the  lands  with  profit  to  themselves  and  to  the 
owners.  At  about  that  time  the  State  of  California  enacted  an  anti- 
alien  lease  law  which  compelled  a  change  in  the  method  of  operation. 
A  large  part  of  the  labor  is  still  performed  by  Orientals,  working  either 
directly  for  the  owners  of  the  lands  or  for  lessees,  of  either  European 
or  Asiatic  extraction,  who  are  citizens.  .Mexican  labor  is  also  employed 
extensively. 

There  are  few  or  no  permanently  established  white  residents  on  the 
peat  lands  in  the  heart  of. the  delta.  On  the  other  hand,  attractive  and 
even  luxurious  homes  are  found  on  the  sedimentary  lands  along  the 
Sacramento  River  and  its  channels  between  Sacramento  and  Rio  Vista. 
This  is  chiefly  a  fruit-growing  region  and  includes  one  of  the  most 
noted  Bartletl  pear  districts  of  the  country.  The  only  considerable 
towns   well    within  the  delta   are   Sacramento   River  ports. 

The  initial  movement  to  market  of  the  crops  of  the  delta  is  in  large 
pari  by  water.  Potatoes,  onions,  beans,  sugar  beets,  alfalfa,  barley, 
corn,  celery,  fresh  asparagus  and  fruit  are  hauled  from  the  fields  to 
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the  levees  and  there  loaded  on  various  kinds  and  conditions  of  craft, 
to  be  taken  either  1o  local  railway  st  at  ions  or  to  the  city  ports,  includ- 
ing Sacramento,  Stockton,  San  Francisco  and  the  East  Bay  cities.  The 
fruit  and  vegetable  packing  plants  in  the  delta  are  located  in  some 
instances  where  water  transportation  only  is  directly  available.  In 
others  they  have  both  rail  and  water  at  hand.  The  heart  of  the  delta, 
including  the  deeper  peat  lands,  lacks  in  roads  and  bridges,  although 
considerable  improvement  in  this  respect  has  been  made  of  late.  Even 
now,  a  few  of  the  islands  are  inaccessible  except  by  water.  Ferrying 
is  still  resorted  to  in  reaching  a  majority  of  them  by  land  vehicle. 
For  all  except  short  distances,  land  travel  in  the  deep  peat  lands  fol- 
lows the  crowns  of  the  levees.  In  the  rainy  season  the  peat  trails 
become  undependable  or  impassable,  and  the  levee  crowns,  unless 
gravelled,  are  treacherous  for  automobiles.  Two  principal  paved  high- 
ways traverse  outlying  portions  of  the  delta :  the  Victory  Highway, 
from  the  Antioch  Bridge  via  Sherman  Island,  and  Rio  Vista  and 
other  Sacramento  River  towns,  to  Sacramento,  and  the  Borden  High- 
way, from  a  point  between  Brentwood  and  Byron  to  Stockton.  By  the 
former  of  these  routes  one  may  travel  in  from  three  to  four  hours  by 
automobile  from  the  Bay  cities  to  Sacramento  through  the  delta,  and 
similarly  and  in  about  an  hour  less  time  by  the  other  from  the  Bay  cities 
to  Stockton.  The  Santa  Fe  and  the  Southern  Pacific  railways  pene- 
trate or  traverse  the  delta  to  some  extent,  and  the  Western  Pacific 
serves  along  the  east  margin  and  to  Terminous.  For  the  products  of 
the  delta  there  is  no  lack  of  water  transportation. 

It  strikes  the  observer  that  farming  methods  continue  to  show 
Oriental  influence  to  an  undue  extent.  There  are  indications  that  the 
present  may  be  a  period  of  transition  or  reform  in  agricultural  methods 
and  practice.  A  few  notable  examples,  on  a  large  scale,  have  been 
set,  to  show  the  greatly  increased  profit  resulting  from  breaking  away 
from  the  methods  of  the  past.  The  world's  record,  approximately 
1000  bushels,  for  yield  of  potatoes  on  an  acre  of  ground,  has  been 
obtained  on  fertilized  peat  land  of  the  delta,  farmed  intelligently  and 
intensively.  One  concern,  at  least,  has  practically  achieved  the  new 
industrial  farming,  and  others  approach  it.  On  the  other  hand,  there 
are  still  those,  some  of  them  large  operators,  who  hesitate  to  reform 
their  habitual  methods  or  those  of  their  tenants  and  employees.  In 
view  of  the  generally  progressive  spirit  which  must  have  prevailed  in 
order  to  bring  the  delta  to  its  present  status  of  reclamation  in  the  face 
of  problems  which  were  unique  and  unsolved,  it  is  to  be  believed  that 
the  present  apparent  sluggishness  is  only  temporary;  the  result,  per- 
haps, of  the  prevalent  discouraged  and  protesting  attitude  of  the 
American  farmer  generally,  and  of  the  reduced  financial  status  of 
many  of  the  owners,  both  individual  and  corporate. 

There  is  a  distinct  challenge  in  some  of  the  conditions  which  obtain 
in  the  delta.  It  seems  to  offer  a  most  favorable  habitat  for  some  of 
the  most  persistent  and  troublesome  weeds.  The  price  of  their  effec- 
tive eradication  is  continued  and  intelligently  directed  work  to  that 
end.  So  with  animal  pests.  A  nematode  known  locally  as  "eel  worm" 
has  obtained  a  foothold  at  various  points.  Of  the  delta  crops,  the 
potato  is  the  one  most  destructively  affected  by  this  pest.  Infested 
ground  will  not  produce  a  marketable  potato  and  must  be  abandoned, 
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bo  Car  as  that  crop  is  concerned,  for  a  greater  or  Less  Length  of  lime. 
The  expedient  of  burning  off  a  few  inches  of  top  soil  of  fields  of  the 
peat  areas  1i;is  been  tried.  This  is  sometimes  quite  effective  in  clean- 
ing the  ground  of  weeds,  hut  ill  the  instances  known  to  the  writer  it 
tines  not  prevail  againsl  the  eel  worm.  Burning  destroys  the  top  layer 
of  the  soil,  lowers  the  elevation  of  the  hinds  surface,  and  repeated  a 
sufficient  number  of  times  must  destroy  the  land.  A  commercially 
practicable  method  of  destroying  the  eel  worm  in  fields,  which  will  not 
be  attended  by  any  such  offset  disadvantage,  is  earnestly  sought  and 
if  found  will  be  of  great  value. 

The  delta  owners  and  operators  have  to  contend  with  the  alkali 
evil  also.  It  is  not  known  that  any  adequate  local  study  has  been 
made  of  this  problem;  what  the  alkalies  are,  their  source,  distribution 
and  strength  of  concentration  in  the  soil,  effect  on  soils  and  crops, 
palliatives  or  remedies.  Much  more  must  he  known  concerning  these 
points  before  assured  proceeding  to  the  collection  of  the  evil  will  be 
possible. 

The  advance  of  sea  water  into  the  delta  has  become  a  prominent 
subject  of  discussion  and  investigation.  Each  year,  with  the  approach 
of  the  season  of  low  water  in  the  rivers,  any  particular  degree  of 
salinity  will  be  found  farther  and  farther  upstream  in  the  deltaic 
channels.  In  some  recent  dry  years  the  limit  of  salt  content  considered 
permissible  in  waters  for  irrigation  has  been  found  to  extend  well  into 
the  delta  and  has  been  responsible  for  the  suspension  of  late  irrigation 
of  lands  which  derive  their  water  supply  from  the  affected  channels. 

A  striking  fact  in  connection  with  the  delta  is  that,  except  to  those 
who  have  had  to  do  with  it  in  one  way  or  another,  it  is  unknown  in 
comparison  with  other  productive  regions  of  California.  Even  to  a 
vast  majority  of  Californians  it  is  terra  incognita.  This  in  spite  of  its 
considerable  area,  of  its  having  been  the  scene  of  a  large  activity  in 
reclamation,  of  its  achieved  production  and  of  its  further  great  pos- 
sibilities. In  undertaking  to  account  for  this  we  first  take  note  of  the 
relative  inaccessibility  of  much  of  the  region  for  ordinary  vehicular 
traffic.  Further,  the  chief  spectacular  feature  which  attaches  has  to 
do  with  magnitude  only,  and  the  interest  of  actual  and  potential 
tourists  is  not  aroused  by  vegetable  farming,  even  on  a  grand  scale,  to 
the  extent  thai  it  is  by  citrus  groves,  peach  orchards,  raisin  vineyards, 
fig  gardens  and  the  like. 

Locations  of  Investigations. 

In  seeking  for  a  location  for  the  investigations  on  peat  lands  of  the 
delta  it  was  thought  that  the  best  control  for  the  work  would  be  secured 
if  one  of  the  smaller  islands,  all  under  one  ownership  and  farmed  by  a 
single  operator,  were  selected.  Medford  Island,  containing  about  1200 
acres,  situated  about  eleven  miles  west  and  live  miles  north  of  Stockton, 
conforms  to  the  requirements  noted,  and  work  was  carried  on  there 
for  the  first  two  years  of  the  project.  It  was  then  decided  that  the 
disadvantages  of  that  location,  including  absence  of  living  accommoda- 
tions and  the  consequent  lime  lost  in  traveling  by  boat  between  the 
island  and  the  nearest  available  living  quarters,  outweighed  the 
advantages.  Work  had  been  begun  in  1925  on  King  Island,  and  in 
1920  all  of  the  work  on  peat  lands  was  located  there.     King  Island 
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has  an  area  of  about  3300  acres.  Its  southeast  corner  is  about  seven 
miles  west  and  six  miles  north  of  Stockton.  It  is  reached  at  a  point 
on  its  cast  side  by  a  drive  of  about  thirteen  miles  from  Stockton. 
Investigations  there  have  continued  to  date.  The  large  and  increasing 
area  devoted  to  asparagus,  on  the  peat  as  well  as  on  the  sedimentary 
lands  of  the  delta,  indicated  the  importance  of  a  knowledge  of  the 
consumptive  use  of  water  by  that  crop,  none  of  which  is  grown  on 
King  Island.  Accordingly,  in  1927,  investigation  to  this  end  was 
begun  on  an  asparagus  ranch  of  the  Richmond-Chase  Company  on  peat 
land  in  Reclamation  District  No.  548,  at  a  point  about  three  miles 
east  of  Terminous,  about  seven  miles  west  and  twelve  miles  north  of 
.Stockton.    This  work  is  still  in  progress. 

All  of  the  intensive  investigations  on  the  sedimentary  lands  of  the 
delta  have  been  conducted  in  the  Lower  Unit  of  Reclamation  District 
No.  999.  They  were  inaugurated  in  1924  and  have  covered  the  entire 
area  of  the  tract  named  above,  amounting  to  about  22,000  acres.  This 
area,  with  a  length  from  north  to  south  amounting  to  about  eleven 
miles,  is  bounded  on  the  south  by  Miner  Slough,  on  the  east  by  Sutter 
and  Elk  sloughs,  on  the  north  by  Winchester  Lake  and  artificial  chan- 
nels and  on  the  west  by  the  West  Levee  and  Borrow  Pit  which  were 
constructed  in  the  process  of  reclaiming  the  district.  The  northeast 
corner  of  the  tract  lies  against  the  town  of  Clarksburg  on  the  Sacra- 
mento River.  Facilities  for  work  of  the  nature  required  to  be  done 
were  here  in  every  respect  exceptionally  good.  It  was  therefore  pos- 
sible to  make  such  progress  that  it  appeared  at  the  close  of  the  season 
of  1927  that  the  primary  objective,  the  determination  of  the  con- 
sumptive use  of  water  on  the  area  under  investigation,  had  been  rather 
closely  approximated,  and  that  full-scale  operations  would  not  be 
necessary  henceforth  unless  some  important  change  in  the  conditions 
affecting  use  of  water  should  ensue.  The  work  on  sedimentary  lands 
was  therefore  suspended  indefinitely,  with  the  exception  of  some  inci- 
dental investigations  designed  to  narrow  the  range  of  uncertainty 
attaching  to  the  present  tentative  estimate  of  the  amount  of  water 
reaching  the  area  by  way  of  underground  paths. 

Methods  Employed  in  Investigations  on  Peat  Lands. 

The  nature  of  the  work  and  its  division  into  investigations  on  peat 
lands  and  investigations  on  sedimentary  lands  required  for  each  of 
the  divisions  the  full  time  of  one  qualified  man,  resident  on  the  subject 
area.  Lloyd  N.  Brown  was  assigned  to  the  peat  lands  at  the  inception 
of  the  undertaking  in  1924,  and  his  responsibility  is  still  current. 

In  1924  at  Medford  Island  it  was  undertaken  to  measure  all  of  the 
water  admitted  to  the  island  and  all  that  was  drained  from  it  and 
pumped  back  into  the  channels.  Water  was  withdrawn  from  the  chan- 
nels by  means  of  twelve  small  siphons  of  the  type  which  has  been 
described.  Owing  to  the  rise  and  fall  of  the  tide  in  the  channels  the 
flow  through  the  siphons  took  place  at  a  continuously  varying  rate. 
It  was  necessary,  therefore,  to  provide  for  a  continuous  record  of  the 
rate  of  delivery  at  each  siphon.  This  was  done  by  installing  either  a 
weir  or  a  submerged  orifice  at  the  outlet  of  the  siphon  and  setting 
water-stage  registers — one  in  the  case  of  a  weir  and  two  in  the  case 
of  a  submerged  orifice — to  obtain  a  continuous  record  of  the  head  on  the 
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weir  or  orifice.  The  weir,  on  the  score  of  both  accuracy  and  con- 
venience, is  the  preferable  device,  and  orifices  were  used  only  where 
the  head  available  was  not  sufficient  Cor  the  weir  measurement.  It  is 
thus  obvious  that  the  determination  of  the  amount  of  water  admitted 
to  an  area  of  the  size  of  an  entire  island  by  means  of  a  multitude  of 
small  siphons  involves  a  considerable  amount  of  labor  and  expense  to 
provide  measuring  devices,  and  a  large  amount  of  time  for  subsequent 
attendance  on  them.  The  water  drained  from  Medford  Island  is  returned 
to  the  channel  by  means  of  a  pump  on  the  south  side  of  the  island.  A 
record  was  kept  of  the  number  of  hours  that  pumping  was  in  progress, 
and  the  rate  of  pumping  was  determined  by  means  of  a  Collins  flow 
indicator  applied  to  the  suction  pipes.  These  two  factors  served  for 
the  computation  of  the  amount  of  water  discharged  by  the  pump.  The 
net  amount  of  water  applied  in  irrigation  in  any  period  of  time  was 
taken  as  the  difference  between  the  amount  of  water  admitted  through 
the  siphons  and  the  amount  pumped  from  the  mouth  of  the  main 
drainage  ditch. 

Only  a  minor  fraction  of  the  area  of  Medford  Island  was  irrigated 
in  1925,  the  greater  part  of  the  island  being  in  barley.  A  record  was 
kept  of  the  amount  of  water  admitted  to  and  drained  from  a  field  of 
potatoes.  The  measurement  of  the  water  was  effected  by  means  of 
weirs  and  water-stage  registers  set  on  the  boundary  of  the  field. 

At  the  close  of  the  season  of  1924  it  was  evident  that  the  investiga- 
tions must  take  account  of  water  supplied  to  crops  from  underground, 
in  addition  to  that  applied  in  irrigation  on  the  surface.  As  one  feature 
of  the  attack  on  this  problem  it  was  decided  to  grow  crop  plants  in 
large  galvanized  iron  tanks,  so  that  all  of  the  water  applied  and  used 
could  be  measured.  Twelve  such  tanks  were  used  with  barley  on 
Medford  Island  in  1925.  As  this  device  was  used  at  other  places  also, 
its  design  and  the  manner  of  using  it  will  be  described  hereinafter. 
The  Slichter  apparatus*  was  used  in  some  unsuccessful  attempts  to 
detect  and  measure  the  seepage  of  water  under  the  levee  from  the 
channel  to  the  island.  Water-stage  registers  set  over  open  wells  near 
the  levee  revealed  that  the  elevation  of  the  water  table  responded  in 
small  degree  to  the  elevation  of  Hie  water  surface  in  the  channel. 

The  first  investigations  at  King  Island  were  begun  in  1925,  when 
sixteen  tanks  were  installed  and  arrangements  were  made  to  deter- 
mine the  net  amount  of  water  applied  to  certain  fields.  In  1926  the 
number  of  tanks  was  increased  to  twenty-eight.  The  measurement  of 
water  as  it  was  admitted  to  the  fields  and  as  it  drained  from  them  was 
made  by  means  of  weirs  and  water-stage  registers.  There  has  been 
in  all  cases  enough  head  so  that  resort  to  submerged  orifices  has  not 
been  necessary.  Water  is  diverted  from  a  four-foot  ditch  at  the  upper 
cud  of  the  field  through  one  or  more  openings  to  a  specially  constructed 
head  ditch,  from  which  it  flows  into  the  spud  ditches.  Weirs  and 
registers  are  placed  bo  as  to  obtain  a  measurement  of  the  water  as  it 
flows  from  the  four-foot  ditch  to  the  head  ditch.  The  spud  ditches 
deliver  their  excess  water  to  a  tail  ditch  at  the  lower  side  of  the  field, 
and  thence  the  flow  is  through  one  or  more  openings,  each  equipped 
with  weir  and  register,  into  a  four-foot  ditch.     Thus  the  data  for  the 

•An  electrical  device  designed  and  used  by  Professor  C.  S.  Slichter  f«»r  measuring 
th<  rate  <>r  movement  of  ground  water,  and  described  bj  him  in  Water  Supply 
Paper  No.   140,  U.  s.  Geological  Survey, 
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computation  of  the  net  amount  of  water  applied  to  the  field  are 
obtained.  The  Slichter  apparatus  was  tried — again  without  success — 
on  King  Island.  In  the  later  efforts  to  evaluate  the  ground  water  con- 
tribution to  consumptive  use  a  vertical  probe  has  been  used,  designed 
to  register  the  hydrostatic  pressure  of  the  ground  water  at  depths  of 
five  and  ten  feet  below  the  surface  of  the  ground  and  thus  afford  an 
indication  of  the  direction  and  velocity  of  the  ground  water  movement, 
especially  as  to  whether  its  direction  includes  an  upward  component. 
Observations  have  also  been  made  of  the  gradient  of  the  water  table, 
and  note  has  been  made  of  crop  behavior  and  effects  which  may  be 
attributed  to  ground  water  movement. 

The  investigation  to  determine  the  use  of  water  by  asparagus  on  the 
Richmond-Chase  ranch  centers  in  a  battery  of  twelve  tanks  in  which 
nursery  plants  were  set  in  1927.  The  company  maintains  observation 
of  the  elevation  of  the  water  table  on  a  considerable  area,  and  the 
record  is  available  for  these  investigations.  The  asparagus  fields  on 
this  ranch  have  not  been  irrigated  since  1926,  so  that  the  determina- 
tion of  field  use,  which  still  remains  to  be  made,  must  be  based  on  a 
study  of  depletion  of  ground  storage,  possibly  supplemented  by  seepage. 

Methods  Employed   in   Investigations  on  Sedimentary   Lands. 

The  resident  work  of  the  first  season,  1924,  on  sedimentary  lands, 
was  done  by  A.  M.  Wells.  He  was  succeeded  in  1925  by  Frank  Davis, 
whose  responsibility  continued  until  reports  for  the  season  of  1927 
were  submitted,  when  full-scale  work  was  suspended. 

Plate  11  is  a  sketch  map,  as  of  the  season  of  1926,  showing  the  loca- 
tions of  the  various  inlets  through  which  water  for  irrigation  is 
admitted  to  the  Lower  Unit  of  Reclamation  District  No.  999,  together 
with  the  principal  channels  used  for  the  conveyance  of  water.  Pump- 
ing Station  No.  10,  situated  on  the  west  side  of  Elk  Slough,  about 
three  and  one-half  miles  southerly  from  Clarksburg,  operates  as  a 
drainage  pump  during  the  nonirrigation  season.  During  the  irriga- 
tion season  the  flow  may  be  reversed,  and  the  discharge  and  suction 
pipes  of  a  pump  operate  together  as  a  siphon  to  deliver  water  for 
irrigation.  The  drainage  channels  then  come  into  service  to  carry 
the  irrigation  water,  which  is  lifted  by  booster  pumps  at  various  points 
onto  the  land.  In  1925  a  60-inch  steel  siphon  was  installed  to  carry 
the  water  over  the  levee  at  this  point.  The  capacity  of  this  siphon  is 
great  enough  to  carry  the  greater  part  of  the  water  required  to  be 
diverted  at  this  point,  so  that  the  use  of  the  pumps  as  siphons  has  been 
greatly  reduced.  The  attendant  at  the  station  keeps,  as  a  part  of  the 
regular  procedure  and  independently  of  these  investigations,  a  record 
of  the  time  of  starting  and  stopping  the  flow  through  each  of  the  inlets 
above  noted.  It  was  necessary  to  have,  in  addition  to  this  record,  a 
continuous  record  of  the  elevation  of  the  water  surface  in  Elk  Slough 
and  in  the  main  drainage  canal,  since  under  normal  conditions  the  rate 
of  flow  through  any  one  of  the  inlets  will  depend  simply  upon  the  head, 
consisting  of  the  difference  of  these  two  elevations.  The  essential 
records  of  elevations  of  water  surface  were  furnished  by  water-stage 
registers  installed  on  Elk  Slough  and  the  canal.  It  was  found  that  for 
periods  of  greater  or  less  length  the  siphons  operated  under  vacuum  at 
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the  summits  inadequate  to  cause  them  to  run  full  at  that  point,  and 
that  then  the  rate  of  discharge  was  governed  not  only  by  the  head,  as 
measured  by  the  difference  of  elevations  of  water  surface  in  the  slough 
and  in  the  canal,  but  also  by  the  elevation  of  the  water  surface  in  the 
slough  and  the  vacuum  at  the  summit  of  the  siphon.  A  Bristol  mercury 
vacuum  gage  was  therefore  installed  in  the  late  season  of  1925  by  the 
district  for  the  benefit  of  the  investigations.  Numerous  measurements 
of  the  rate  of  discharge  of  the  siphons  under  different  heads  and  with 
partial  as  well  as  full  vacuum  were  made  in  order  to  determine  the 
relation  of  the  rate  of  discharge  to  the  observable  quantities,  head, 
vacuum  and  elevation  of  water  surface  in  the  slough.  These  measure- 
ments were  made  by  the  color  method,  with  the  Collins  flow  indicator 
and  by  gaging  with  rod  floats  in  the  canal.  The  velocity  of  the  water 
in  the  canal  was  too  slow  to  permit  the'  use  of  a  current  meter  in 
gaging.  The  items  which  have  been  noted  constitute  the  data  from 
which  the  discharge  from  Elk  Slough  into  the  district  at  this  point 
have  been  computed. 

In  order  to  determine  the  amount  of  water  pumped  into  the  district 
by  the  various  district  owned  and  privately  owned  pumps  situated 
along  the  levee  surrounding  the  area  it  was  necessary  that  each  be 
rated  and  that  either  the  number  of  hours  that  it  was  operated — in 
the  case  of  pumps  driven  by  engines — or  the  power  consumed — in  the 
case  of  electricially  operated  pumps — be  ascertained.  The  water 
measurements  essential  to  the  rating  of  the  pumps  were  made  by 
measurement  over  weirs,  through  orifices,  by  the  color  method  and 
with  the  Collins  flow  indicator,  whichever  was  possible  and  most 
suitable  under  the  conditions  encountered.  In  some  cases  it  was 
practicable  to  measure  by  two  methods,  and  check  the  results  of  the 
one  against  the  other. 

Willow  Point  culvert  was  the  only  additional  inlet  for  irrigation 
water.  It  was  rated  by  the  color  method,  taking  account  not  only 
of  the  head  which  produced  the  flow,  but  also  of  the  varying  gate 
openings. 

The  only  water  removed  from  the  area  during  the  irrigation  season 
was  a  relatively  small  amount  pumped  in  some  seasons  by  Pump  No. 
35,  at  the  north  end  of  the  area.  This  pump  was  rated  and  its  seasonal 
discharge  computed  in  the  same  manner  as  the  other  small  pumps. 

The  elevation  of  the  water  table  was  obtained  by  observation  at 
intervals  of  about  ten  days  throughout  the  irrigation  season  on  wells 
;  placed  for  that  purpose  at  points  distributed  over  the  area.  The 
;  investigations  started  with  eight  of  these  wells  and  the  number  was 
't  increased  to  nineteen  after  the  first  season.  The  casings  were  of 
;  galvanized  iron,  four  inches  in*  diameter,  ten  feet  long,  perforated 
for  about  two  feet  of  the  length  at  the  lower  end  and  set  about  seven 
,  feet  in  the  ground. 

One  item  that  goes  into  the  summation  to  constitute  consumptive 

i  use  is  the  depletion  of  ground  storage  in  the  irrigation  season,  herein 

|  referred  to  as  the  ground  water  decrement.    Where  the  water  table  is 

maintained  close  to  the  surface  of  the  ground  and  at  a  nearly  uniform 

elevation  through  the  growing  season,  as  is  frequently  the  case  on  the 

peat  lands,  this  item  is  not  important.     On  the  other  hand,  where  the 

,  water  table  is  lower  and  varies,  as  in  this  area,  it  assumes  a  magnitude 
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which  demands  consideration.  The  procedure  in  estimating  Die 
ground  wafer  decremenl  was  as  follows:  At  a  number  of  points  con- 
sidered to  be  properly  distributed  over  the  area,  soil  samples  were 
taken  al  the  beginning  and  at  the  end  of  the  irrigation  season.  The 
vertical  distance  interval  between  samples  al  each  point  was  six  inch 
and  the  sampling  extended  to  a  depth  to  include  one  sample  below  the 
water  table.  Then  with  the  determination  of  the  moisture  content  of 
the  samples  the  data  were  complete  for  a  vertical  profile  of  moisture 
content  at  the  beginning  and  at  the  end  of  the  season,  from  which  the 
ground  water  decrement  at  any  one  of  the  points  of  sampling  could 
be  calculated.  The  corresponding  value  for  the  entire  area  was 
obtained  by  averaging  the  values  at  the  points.  The  arithmetic  mean 
and  average  obtained  by  weighing  the  decrement  at  each  point  in 
proportion  to  the  size  of  a  Surrounding  area  apportioned  to  it  in  the 
one  instance,  and  in  the  other  in  proportion  to  the  district  acreage  of 
the  crop  in  which  the  point  was  located,  all  gave  approximately  the 
same  result. 

There  is  reason  to  believe  that  the  only  considerable  contribution 
from  seepage  to  the  water  supply  is  that  which  accomplishes  its  hori- 
zontal movement  in  a  permeable  formation  which  lies  at  depths  of 
thirty  feet  and  more  below  the  surface  of  the  ground,  and  then  reaches 
the  root  zone  of  plants  by  seeping  vertically  upward  under  the  influ- 
ence of  pressure  existing  in  the  lower  permeable  formation.  Charts 
from  water-stage  registers  set  over  shallow  wells  several  hundred  feet 
from  the  West  Levee  show  the  tides  in  miniature,  those  taken  at  the 
nearer  wells  showing,  naturally,  on  the  larger  scale  and  more  distinctly. 
Probes  put  down  at  a  dozen  or  so  points  over  the  area  generally  show 
that  there  is  an  upward  component  to  the  movement  of  the  ground 
water  between  the  depths  of  ten  and  five  feet  from  the  surface  of  the 
ground.  It  will  be  undertaken  to  determine  the  transmission  coef- 
ficient* of  the  soil  between  the  depth  of  ten  and  five  feet  at  the  probes, 
and  then  an  indication  of  the  rate  of  transmission  of  water  in  an 
upward  direction  will  be  obtained  by  multiplying  one-fifth  of  the 
coefficient  by  the  distance  that  the  water  surface  in  the  ten-foot  probe 
stands  higher  than  in  the  five-foot  probe. 

A  tentative  estimate  of  the  seepage  contribution  to  the  entire  area 
was  made  for  the  period  from  October  2,  11)26,  to  March  21,  1927. 
taking  it  as  the  amount  by  which  the  sum  of  drainage  water  removed 
by  pumping,  the  ground  water  increment  and  the  estimated  loss  from 
water  and  ground  surfaces  exceeded  the  rainfall.  The  rate  of  seepage 
thus  estimated  was  then  applied  to  the  irrigation  season.  Another 
similarly  tentative  estimate  was  macbp  by  assigning  to  each  crop  ami 
its  acreage  the  water  requirements  as  indicated  by  the  best  obtainable 
data,  including  the  tank  work  of  these  investigations,  summing  up 
these  requirements,  adding  evaporation  from  the  considerable  area  of 
water  surface  in  the  tract,  and  subtracting  the  sum  of  the  determined 
elements  of  water  supply,  namely:  water  diverted  from  the  channels, 


*  For  the  purposes  •<(  this  work  the  transmission  coefficient  of  the  soil  is  defined  as 
iln  quantity  of  water,  measured  in  cubic  feet,  that  is  transmitted  in  one  day  of  24 
hours  through  a  prism  of  the  soil  one  foot  in  length  and  one  square  foot  in  cross- 
section,  under  a  difference  in  head  Of  one  f""t  <>l"  water  at  the  ends  of  the  prism. 
This  is  equivalent  to  1440  times  the  k  of  Slichter's  discussion  in  U.  S.  G.  S.  Water 
Supply  Paper  No.  140. 
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the  ground  water  decrement  and  rainfall.     The  agreement  of  the  two 
estimates  was  satisfactory. 

Early  in  the  season  of  1926  the  twelve  soil  tanks  which  had  been 
used  on  Medford  Island  were  taken  up  and  removed  to  the  Lowrer  Unit 
of  Reclamation  District  No.  999,  where  they  wrere  set  up  and  used  in 
the  regular  manner  throughout  that  season  and  the  next,  and  in  some- 
what casual  fashion  in  1928.  At  present  (1929)  they  contain  trans- 
planted tules  and  cat  tails  under  observation  for  the  purpose  of  gain- 
ing some  idea  as  to  the  use  of  water  by  aquatic  plants. 

Tanks. 

The  photographs  of  Plate  12  show  the  construction  and  methods  of 
installation  for  the  galvanized  iron  soil  tanks  to  which  reference  has 
been  previously  made.  They  consist  each  of  two  circular  cylinders, 
one  inside  of  the  other.  The  outer  cylinder  is  water-tight  and  the 
inner  one,  contains  the  soil.  The  supply  of  water  to  meet  plant  require- 
ments and  evaporation  from  the  soil  surface  is  measured  into  the 
annual  space  between  the  two  cylinders  and  enters  the  soil  through 
perforations  in  the  bottom  and  for  a  short  distance  up  the  sides  of  the 
inner  cylinder.  The  perforated  bottom  is  detachable  and  is  held  in 
place  by  means  of  long  rods  which  pass  through  holes  in  the  angle- 
iron  collar  riveted  on  the  outside  of  the  top  of  the  inner  cylinder. 
The  outstanding  leg  of  the  angle  extends  over  the  top  edge  of  the 
outer  cylinder  and  thus  supports  the  inner  one,  whose  length  is  slightly 
less  than  that  of  the  outer  one.  For  twenty-eight  of  the  tanks  the 
inner  cylinder  area  is  2.90  square  feet  so  that  the  soil  surface  in  fifteen 
thousand  of  these  tanks  would  amount  to  one  acre.  The  asparagus 
tanks  in  service  on  the  Richmond-Chase  ranch  are  five  feet  long  and 
the  area  of  soil  presented  by  one  tank  is  9.28  square  feet.  The  soil 
area  in  4694  of  these  tanks  would  amount  to  one  acre.  In  1926 
twelve  tanks  which  had  been  used  at  the  experiment  station  at  Davis 
were  renovated  and  remodeled  and  set  on  King  Island.  They  are 
about  four  feet  long,  and  the  soil  area  presented  by  each  is  3.98  square 
feet,  corresponding  to  10.945  tanks  to  the  acre. 

The  method  used  in  filling  the  inner  cylinder  with  soil  is  designed 
to  accomplish  this  end  with  the  least  possible  disturbance  of  the  soil, 
so  that  it  will  rest  in  the  tank  in  the  same  condition  as  when  in  place 
in  the  field.  The  cylinder,  with  its  detachable  bottom  removed,  is  set 
on  the  ground  and  forced  down  through  the  soil  to  a  depth  equal  to  its 
full  length.  An  excavation  is  then  made  around  it  and  the  soil  core 
is  cut  through  at  the  lower  edge  of  the  cylinder  and  the  bottom  of  the 
cylinder  replaced.  Then  the  cylinder  is  lifted,  the  outer  cylinder  set 
in  the  excavation  and  the  inner  cylinder,  full  of  soil,  lowered  into  it 
and  the  excavation  back-filled.  Some  of  the  cylinders  are  not  quite 
completely  filled  when  they  have  been  forced  their  full  length  into  the 
soil,  thus  indicating  a  slight  degree  of  compaction  in  the  process.  In 
forcing  the  cylinder  down,  a  platform  about  ten  feet  long  and  of 
width  a  little  greater  than  the  diameter  of  the  cylinder  was  set  on  top 
of  it  and  bolted  to  it  through  holes  in  the  outstanding  leg  of  the  angle- 
iron  collar.  In  the  peat,  two  men.  one  at  eacli  end  of  the  platform, 
would  revolve  it  through  a  small  are,  applying  at  the  same  time  a  good 
part  of  their  own  weight.     This  would  put  the  cylinder  about  half 
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way  down,  and  then  two  or  three  sacks  of  earth  would  be  loaded  on  the 
platform  and  the  operation  completed.  In  the  ease  of  the  sedimentary 
soils  a  much  greater  insistent  weight  was  found  necessary,  amounting 
to  more  than  two  tons,  and  a  slight  teetering  motion  imparted  to  the 
platform  was  found  to  be  more  effective  than  turning  back  and  forth 
about  a  vertical  axis. 

Crop  plants  are  grown  in  the  tanks,  and  at  least  a  small  area  of 
ground  surrounding  them  is  planted  to  the  same  crop  in  order  that  the 
tank  plants  may  grow  under  conditions  of  exposure  the  same  as  field 
plants.  The  number  of  plants  in  a  tank  is  regulated  so  that  each  one 
has  about  the  same  area  apportioned  to  it  as  if  it  were  growing  in  the 
field. 

Water  in  the  annular  space  between  the  tank  cylinders  is  kept  at  the 
elevation  desired  for  the  water  table  in  the  soil  in  the  inner  cylinder. 
Attention  on  this  score  is  required  at  varying  intervals  of  time — 
normally  once  or  twice  a  week  in  the  height  of  the  growing  season. 
Readings  of  the  elevation  of  the  water  surface  in  the  annular  space 
are  made  just  before  and  just  after  each  addition  of  water.  These 
readings,  together  with  the  amount  of  water  added  and  a  figure  for 
the  amount  of  water  necessary  to  be  added  to  or  drained  from  the 
soil  to  raise  or  lower  the  water  table  any  given  small  amount,  consti- 
tute the  data  for  the  computation  of  the  loss  of  water  from  the  tank 
for  any  period  of  time  between  observations.  This  does  not  take 
account  of  any  change  that  may  have  taken  place  in  the  moisture 
content  of  the  soil  above  the  water  table.  In  the  latter  work  this  factor 
has  been  included  in  computation  of  the  use  of  water  for  the  entire 
season,  the  value  accorded  it  being  that  determined  from  soil  samples 
taken  in  the  area  outside  the  tanks,  since  sampling  inside  the  tanks 
would  impair  the  soil  arrangement  which  pains  have  been  taken  to 
maintain.  With  a  view  to  minimizing  change  of  moisture  content 
above  the  water  table,  the  general  practice  has  been  to  bring  the  water 
table  at  the  close  of  observations  for  the  season  to  the  same  elevation 
that  it  was  when  the  observations  were  begun.  Friction  tape  and 
asphalt  paint  are  used  to  seal  over  the  annular  space  so  that  there  is 
no  loss  of  water  from  the  tank  except  by  transpiration  from  the  plants 
and  evaporation  from  the  soil  surface. 

In  1925,  the  first  year  of  use  of  tanks,  four  of  those  at  King  Island 
were  fitted  with  flat  conical  covers,  and  the  plant  protruded  through  a 
swathing  of  cotton  in  a  hole  at  the  vertex  of  the  cone.  The  object  of 
this  was  to  confine  the  tank  loss  to  transpiration  and  thus  to  segregate 
it  from  evaporation  at  the  soil  surface.  Four  other  tanks  were  kept 
bare,  but  were  shaded  by  plants  growing  outside  the  tanks.  It  was 
found  that  variations  in  the  vigor  of  the  individual  plants  in  this 
instance  were  so  great  that  no  conclusions  could  be  drawn.  Moreover, 
on  reflection,  it  appears  probable  that  the  sum  of  the  losses  from  a  tank 
where  transpiration  alone  was  permitted  and  one  from  which  evapora- 
tion was  the  only  loss  would  not  be  the  same  as  from  a  single  tank 
subject  to  loss  of  water  from  botli  causes. 

There  are  only  two  respects  in  which  it  is  recognized  that  field  con- 
ditions for  the  growth  of  plants  are  not  completely  duplicated  in  the 
tanks.  One  is  the  slight  compaction  of  the  soil  which  took  place  in 
some  of  the  tanks  when  they  were  put  down,  and  the  other  is  that 
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there  is  presumably  a  continual  circulation  of  the  ground  water  in  the 
field,  whereas  it  is  nearly  stagnant  in  the  tanks  during  the  nonirriga- 
tion  season  and  perhaps  during  the  irrigation  season  less  active  than 
in  the  field. 

As  an  incident  to  the  operation  of  the  tanks  there  has  been  some 
opportunity  to  observe  certain  characteristics  of  the  soils  involved, 
notably  the  free  water  capacity  and  the  transmission  coefficient. 

Experiments   with    Various   Crops. 

In  the  immediately  following  paragraphs  a  review  will  be  given  of 
the  experiments  with  each  crop  which  has  in  any  measure  been  treated 
separately  from  others.     Consideration  will  be  given  to  field  and  tank 


Plate  13 — Potato   tanks  at   time  of  harvest,    September   30,    1926. 

District  No.  999. 


Reclamation 


experiments  on  both  peat  and  sedimentary  soils.  Attendant  facts 
recognized  as  pertinent  will  be  presented.  Certain  conclusions  reached 
by  the  writer  from  a  study  of  results  and  conditions  and  in  conference 
with  his  associates  in  the  investigations  will  also  be  submitted. 


Potatoes 

In  1926  records  were  made  of  the  water  applied  to  two  fields  of 
potatoes  on  sedimentary  lands  in  Reclamation  District  No.  999,  near 
Clarksburg.  The  soil  is  of  the  somewhat  heavy  type  which  is  prevalent 
in  much  of  the  lower  unit  of  the  district.  Water  was  applied  in  spud 
ditches  and  none  was  drained  off.  The  results  were  manifestly  not 
representative  in  either  case.  The  land  was  farmed  by  Chinese,  and 
more  water  was  applied  than  was  necessary  to  produce  a  crop — in  one 
case  4.14  acre-feet  and  in  the  other  4.80  acre-feet  per  acre.    No  field  of 
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potatoes  was  found  available  in  later  years  on  wliicli  to  repeat  the 
experiment  under  more  favorable  conditions. 

Table  218  presents  a  summary  of  field  experiments  on  potatoes 
grown  in  peat.  Practically  continuous  snbirrigation  was  practiced, 
and  the  net  amount  of  water  appplied  was  calculated  as  the  difference 
between  the  amounts  admitted  to  and  drained  from  the  spud  ditches. 

The  small  fractions  of  an  acre-foot  per  acre,  representing  the  net 
water  applied  in  irrigation  in  items  1  and  2  of  Table  218,  is  taken 
as  indicating  that  a  large  amount,  almost  if  not  quite  sufficient  for 
the  needs  of  the  crop,  reached  the  Medford  Island  fields  by  underground 
paths  and  that  "whatever  of  benefit  resulted  from  irrigation  operations 
must  have  been  of  the  nature  of  an  even  distribution  of  the  water. 
That  is  to  say,  the  irrigation  works,  together  with  the  drainage,  served 
as  a  regulator  rather  than  as  an  instrument  of  supply.  Undeground 
movement  of  water  into  or  out  of  the  fields  must  be  invoked  to  explain 
apparent  inconsistencies  in  the  net  irrigation  for  the  remaining  items 
of  the  table,  also.  In  a  subsequent  paragraph  the  data  will  be  examined 
in  the  light  of  the  results  of  experiments  on  potatoes  grown  in  tanks, 
as  set  forth  in  Table  219. 


TABLE  219 
USE  OF  WATER  BY   POTATOES   GROWN  IN  TANKS 


Location 

Year 

Tank 
No. 

Water 

used 

per  acre, 

acre-feet 

Weight 
of  tubers 
per  acre, 

pounds 

Remarks 

King  Island 

1925 
1925 
1925 
1925 
1926 

1926 

5 

6 

8 

14 

2 

9 

12 

16 

1 
4 

10 
13 

3 

7 
11 
15 

1 

2 
3 
4 
5 
6 
7 
8 

1 
2 
3 
4 
5 
6 

0  61 
0.49 
0.55 

0  55 

2.62 

1  95 
0.98 

0  78 

2.08 

1  32 
1  35 
1   15 

1.81 
1.32 

1  42 
1.09 

1.02 
0.82 
0.86 
0.94 
0  86 
0  77 
0.81 
0  79 

2.30 
2.45 

2  05 
2  07 
1.08 
1.63 

shaded  by  adjacent  plants 

King  Island 

39,532 
30,002 
24,685 
17,479 

5,608 
28,548 
24,894 
21,272 

21,014 
24,381 
22,017 
17,207 

4,830 
4,370 
3,274 
4,826 
4,128 
5,803 
5,786 
6,432 

31,342 
:U,kso 
43,456 
34,937 
16,902 
29,495 

King  Island  . 

manner  calculated  1 1  permit  transpiration 
and  at  the  same  time  to  prevent  evapora- 
tion from  the  soil  surface 

Tanks  1,  4,  10  and  13  were  irrigated  with 
water  from  the  irrigation  ditches 

Tanks  3,  7,  11  and  15  were  irrigated  with 
water  from  the  main  drain  on  Medford 
Island 

The  potatoes  in  tanks  at  King  Island  in 
1926  were  attacked  by  nematodes  during 
period  of  growth ;  hence  the  low  yields 

King  Island 

King  Island 

Reclamation  Dist.  999. . . 

lii  all  <>f  the  work  listed  in  Table  21!)  tlie  tanks  were  set  in  potato 
lieh.ls  and  the  field  plants  grew  close  to  the  tanks,  so  that  when  a  good 
growth    had    been    made    it    was    impossible    to   distinguish   field   plants 
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from  those  in  the  tanks  until  the  observer  was  within  a  few  feet  of 
them.  The  water  table  in  the  tanks  was  regulated  so  as  to  stand  at 
approximately  the  same  elevation  as  in  the  field — about  two  feet  below 
the  ground  surface  at  the  beginning  of  the  growing  season,  about  a 
foot  higher  than  that  in  early  midseason,  falling  again  to  two  feet 
toward  the  end  of  the  period  of  growth  and  finally  still  lower.  At 
King  Island  in  1925  the  potatoes  were  planted  on  May  14  in  the 
twelve  tanks  and  in  the  immediately  adjoining  portion  of  the  field. 
The  field  as  a  whole  was  planted  about  ten  days  earlier.  The  period  of 
observation  extended  from  the  date  of  planting  to  October  26.  The 
potatoes  in  the  field  were  dug  early  in  September  and  made  a  mar- 
ketable crop.  Those  in  the  tanks,  however,  were  not  removed  until 
about  the  close  of  the  period  of  observation,  at  which  time  it  was  found 
that  nematodes  had  destroyed  a  good  many  of  them.     In  order  to 
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.  .      J925-  A  -  /rr/oated  with  ditch  water 

.  .  .         .,    _  V  -  dra/'n 

.     1926.  Q* 
tn  Rec/.  D/sct.  No.  999  .  1926  .  □ 
*  Not  included  in  determination  of  Curve 


5  /O  /S  20  25  30  35  40  45 

T~=  Y/e/d  of  T~ubers.    (Thousands  o/  /-bands pen  /Qcne.)    . 


Plate  14 — Relation  of  consumptive  use  of  water  to  yield  for  potatoes  grown  in 
tanks  on  peat  and  sedimentary  lands. 


make  an  estimate  of  the  yield  it  was  necessary  to  replace  the  damaged 
tubers  by  sound  ones  of  the  same  shape  and  size.  It  is  believed  that 
the  resulting  percentage  of  error  in  the  estimated  yields  is  very  small. 
In  1926  on  King  Island  the  nematodes  attacked  the  tank  potatoes 
rather  early  in  their  period  of  growth,  so  that  development  was 
arrested,  the  irrigation  season  was  shortened  to  about  fifty  days,  and 
only  a  small  yield  was  returned.  There  were  no  untoward  circum- 
stances to  be  taken  into  account  in  reviewing  the  tank  experiments  in 
Reclamation  District  No.  999  in  1926.  The  planting  was  done  on  May 
10  and  the  potatoes  were  dug  143  days  thereafter.  Irrigation  was 
begun  on  June  9  and  the  last  addition  of  water  to  the  annular  space 
in  the  tanks  was  made  on  August  31. 

On  Plate  14,  with  data  taken  from  Table  219  a  point  has  been 
plotted  for  each  of  the  tanks  in  which  potatoes  were  grown.  T(= 
yield  of  tubers  in  thousands  of  pounds  per  acre)  has  been  taken  as 
abscissas,  and  U(=  consumptive  use  of  water  in  acre-feet  per  acre) 
as  ordinates.     The  plotting  makes  apparent  an  approximate  general 
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linear  arrangement  of  the  points  corresponding  to  the  various  tanks. 
The  greatest  departure  from  this  relation  is  in  the  case  of  tank  No.  1 
at  FCirig  Island  in  1925.  The  plant  in  this  tank  was  abnormal  as  coin- 
pared  with  all  of  the  others,  since  it  produced  by  far  the  greatest 
weight  of  vine  of  any  of  the  plants  at  the  same  time  that  the  weight 
of  tubers  produced  was  near  the  minimum.  The  ratio  of  weight  of 
tubers  to  weight  of  dry  vines  was  only  0.6.  whereas  it  ranged  in  the 
other  tanks  from  .'5. 2  to  9.1,  and  averaged  6.2. 

The  inclined  line  on  Plate  14  is  denned  by  the  equation 

U=  0.0472  T  +  0.35 

This  equation  is  the  result  of  an  adjustment,  by  least  squares,  to  the 
points  representing  tanks  Nos.  4,  10,  13,  3,  7,  11  and  15  at  King  Island 
in  1925  and  tanks  Nos  1  to  6,  inclusive,  in  Reclamation  District  No. 
999  in  1926,  a  total  of  13  of  the  26  potato  tanks  listed  in  Table  219. 
In   deriving   the   equation,   tank   No.    1   at  King   Island   in   1925    was 
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Plate  15 — Relation  of  consumptive  use  of  water  to  yield  for  beans  grown  in  tanks. 

omitted  from  consideration  for  the  reasons  which  have  been  stated 
above;  and  because  normal  results  could  not  be  assumed  in  those  cases. 
no  account  was  taken  of  the  covered  tanks  nor  of  the  King  Island 
tanks  in  1926.  It  appears,  however,  that  the  position  of  the  adjusted 
line  would  not  have  been  materially  different  if  the  two  groups  of 
tanks  just  mentioned  had  been  included  in  the  consideration. 

Following  the  account  of  the  results  of  tank  experiments  with  other 
crops  there  will  he  examined  and  submitted  a  suggestion  for  the  use 
of  the  yield-use  equations  in  employing  normal  average  yields  for  the 
estimation  of  consumptive  use  in  a  region. 


Beans 

Both  field  and  tank  experiments  with  beans  have  been  confined 
thus  far  to  sedimentary  soil  in  Reclamation  District  Xo.  999.  The 
water  applied  to  an  Si -acre  field  was  determined  in  1926.     The  soil  of 
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the  field  is  the  heavier  or  clayey  type  of  the  locality.  Water  pumped 
on  the  field  amounted  to  0.75  acre-feet  per  acre.  The  moisture  taken 
from  the  soil,  as  computed  from  soil  samples  taken  at  the  beginning 
and  at  the  end  of  the  irrigation  season  was  0.20  acre-feet  per  acre.  The 
total  determined  use  was  therefore  0.95  acre-feet  per  acre.  The  yield 
was  not  reported.  Observations  were  repeated  in  1927  on  55  acres  of 
the  same  field.  The  total  amount  of  water  applied  to  the  field,  the 
groundwater  decrement  and  the  total  determined  use,  respectively, 
amounted  to  0.71,  0.29  and  1.00  acre-feet  per  acre.  The  yield  was  9.37 
sacks  per  acre.  An  additional  field  of  40  acres  of  beans  in  the  same 
locality  was  also  observed  in  1927.  The  water  pumped  amounted  to 
1.43  acre-feet  per  acre.  Adding  ground  water  decrement,  estimated  at 
0.29  acre-feet  per  acre,  the  same  as  for  the  55-acre  field  in  the  same 
year,  gives  1.72  acre-feet  per  acre  as  the  total  determined  use.  The 
yield  was  12  sacks  per  acre.  There  was  no  surface  waste  from  any 
of  the  bean  fields  above  noted,  and  no  attempt  wTas  made  to  detect  or 
measure  seepage  into  or  out  of  the  fields.  Subirrigation,  accomplished 
by  means  of  spud  ditches,  was  the  method  employed. 

Six  tanks  were  used  in  1926  and  1927  to  determine  the  use  of  water 
by  pink  beans.  In  both  years  the  planting  was  done  on  June  16  and  the 
beans  harvested  three  and  one-half  months  thereafter.  The  vines 
were  dry  about  two  weeks  before  the  harvest.  The  water  table  in  the 
tanks  was  maintained  at  approximately  the  same  depth  below  the  ground 
surface  as  that  found  in  the  adjoining  field  of  beans.  This  depth,  at 
semimonthly  intervals  starting  with  the  date  of  planting,  was  1.6 
1.8,  1.95,  1.85,  2.05,  2.10,  2.4  and  2.75  feet  respectively  in  1926  and 
2.2,  2.2,  2.2,  2.4,  2.8,  3.15,  3.4  and  3.6  feet,  respectively,  in  1927.  Table 
220  sets  forth  for  each  tank  in  each  year  the  yield  of  beans,  in  pounds 
per  acre,  and  the  water  used,  in  acre-feet  per  acre. 


TABLE  220 

USE  OF  WATER  BY  BEANS  GROWN  IN  TANKS  IN  RECLAMATION 

DISTRICT  No.  999  l 


Year 

Item 

Tank  No. 

1 

2 

3 

4 

5 

6 

1926 
1926 
1927 
1927 

Yield  of  beans.    Pounds  per  acre 

Water  used.    Acre-feet  per  acre 

Yield  of  beans.    Pounds  per  acre 

Water  used.    Acre-feet  per  acre    ... 

U.798 
1.26 
1,486 
0.99 

2,958 
0.86 

2,950 
1.29 

3,018 
1.57 

1,738 
1.13 

3,016 
1.53 

1,791 
1.11 

4,418 
1  87 

1,738 
1.06 

3,418 
1.57 

1,860 
1.12 

1  Sedimentary  soil. 

5  Plants  in  tank  No.  1  in  1926  were  injured  by  pest  before  maturing. 

Plate  15  has  been  prepared  from  the  data  of  Table  220  using  as 
abscissas  B  =  yield  of  beans  in  thousands  of  pounds  per  acre  and  as 
ordinates  U  =  use  of  water  in  acre-feet  per  acre,  thus  giving  a  point 
for  each  tank  in  each  year.  It  is  seen  that  these  points  arrange  them- 
selves in  rather  definite  linear  relation,  so  that  the  point  representing 
tank  No.  2  in  1926  is  the  only  one  which  does  not  lie  close  to  the 
adjusted  line  defined  by  the  equation 

U  =  0.2556  B  + 0.6366 
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A  pari  of  field  C-l  at  Camp  No.  3|  on  King  Island  was  selected  in 
1927  for  determining  the  use  of  water  on  sugar  beets.  The  numerical 
summary  is  as  follows:  Area  of  field,  19.27  acres;  length  of  irrigation 
season,  May  11  to  July  10,  61  days;  water  admitted  to  the  field,  1.54 
acre-feet  per  acre;  water  drained  from  the  field,  0.40  acre-feet  per 
acre;  net  irrigation,  1.14  acre-feet  per  acre;  yield,  25.02  tons  per 
acre  with  an  average  sugar  content  of  14.14  per  cent.  The  field  on 
which  this  crop  was  grown  is  adjoined  on  the  north  by  the  18-acre 
potato  field  on  which  data  were  secured  in  1926  and  1927,  and  shared 
with  the  potato  field  in  the  expectation  that  the  deep  main  drain 
which  interposes  between  the  fields  and  the  channel  bounding  the 
island  would  intercept  any  seepage  coming  from  the  channel. 
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Plate   16 — Relation  of  consumptive  use  of  water  to  yield  for  beets  grown  in  tanks. 

A  field  of  37.9  acres  of  sugar  beets  was  chosen  for  water  measure- 
ments in  1928.  The  field  of  19.27  acres,  where  the  measurements  were 
made  in  1927,  is  a  part  of  this  field.  The  irrigation  season  lasted 
from  June  5  until  July  21,  a  period  of  46  days,  in  which  the  measured 
net  use  of  water  was  0.87  acre-feet  per  acre.  The  yield  of  beets  was 
23.2  tons  per  acre,  with  an  average  sugar  content  of  12.69  per  cent. 

The  irrigation  practice  followed  in  both  years  was  to  keep  water 
running  through  the  spud  ditches  so  that  the  water  table  in  the  field 
was  held  at  about  18  inches  below  the  ground  surface.  Two  or  three 
times  in  the  irrigation  season  the  water  was  raised  in  the  spud  ditches 
and  held  there,  usually  for  three  or  four  days,  until  the  water  table 
was  within  slightly  less  than  a  foot  of  the  ground  surface.  The  dams 
in  the  spud  ditches  were  then  removed  and  the  water  table  was  allowed 
to  fall  to  its  former  level.  When  irrigation  was  discontinued  the 
water  table  gradually  fell  until  at  harvest  time  it  was  44.  feet  below 
the  ground  surface.  A  review  which  takes  account  of  the  circumstances 
attending  the  growing  of  these  crops  leads  to  the  conclusion  that  water 
was  used  in  an  amount  considerably  exceeding  that  accounted  for  by 
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measurements.  The  beets  continued  to  grow  and  therefore  to  use  water 
throughout  the  period  intervening  between  the  end  of  the  irrigation 
season  and  the  time  that  they  were  dug.  A  considerable  growth  of 
weeds  developed  in  this  latter  period.  The  beets  in  an  advanced  state 
of  growth,  together  with  the  weeds,  must  have  used  water  at  a  rate  at 
least  equal  to  the  mean  rate  at  which  the  measurements  indicate  that 
the  beets  used  it  during  the  irrigation  season.  Additional  use,  com- 
puted on  this  basis,  brings  the  total  use  up  to  nearly  three  acre-feet 
per  acre  in  1927  and  to  a  little  more  than  2  acre-feet  per  acre  in  1928. 

TABLE  221 
USE  OF  WATER  BY  SUGAR  BEETS  GROWN  IN  TANKS 


Water 

Yield 

Location 

Year 

Tank 
No. 

used 
per  acre, 
acre-feet 

of  beets 
per  acre, 
pounds 

Remarks 

King  Island- 

1928 

1 
2 

3.33 
3.77 

78,820 
91,030 

Water  table  as  in  field  practice 

3 

3.63 

102,290 

4 

3.54 

103,250 

5 

3.00 

82,5  0 

6 

2.90 

63,820 

7 

3.45 

97,590 

8 

3.29 

82,590 

King  Island 

1928 

9 

2.41 

85,410 

Water  table  4  feet  below  ground  surface 

10 

3.08 

105,100 

11 

2.74 

89,150 

12 

3.02 

97,590 

13 

2.61 

56,310 

14 

2.41 

72,260 

15 

2.04 

47,870 

16 

2.29 

50,680 

King  Island 

1928 

17 

2.55 

68,480 

Water  table  2  feet  below  ground  surface 

18 

2.63 

55,460 

19 

2.66 

65,050 

20 

2.10 

56,840 

21 

2.86 

56,160 

22 

2.34 

56,160 

King  Island 

1928 

23 

2.62 

71,210 

Water  table  3  feet  below  ground  surface 

24 

2.26 

57,510 

25 

2.27 

35,600 

26 

2.72 

79,450 

27 

3.50 

117,100 

28 

2.75 

60,270 

Reclamation  Dist.  999.. 

1927 

1 

3 
4 
5 

1.87 
1.80 
2.57 
1.44 
1.97 

44,359 
46,345 
63,062 
36,904 
54,650 

Water  table  as  in  field  practice 

6 

2.06 

53,747 

Records  were  kept  in  1927  of  the  irrigation  of  two  fields  of  sugar 
beets  adjacent  to  the  bean  fields  which  were  observed  the  same  year  in 
Reclamation  District  No.  999.  Water  was  pumped  into  a  head  ditch 
and  distributed  through  spud  ditches  spaced  80  feet  apart.  The  fields 
contained  40  and  25  acres,  respectively;  the  amounts  of  water  applied 
were  1.27  and  1.04  acre-feet  per  acre;  and  the  yields  of  beets  were 
12.05  and  9.31  tons  per  acre.  When  the  ground  water  decrement  as 
determined  by  soil  samples  is  added,  the  total  determined  use  becomes 
1.47  and  1.24  acre-feet  per  acre,  respectively;  and  adding  0.50  acre- 
feet  per  acre,  the  figure  which  has  been  tentatively  adopted  as  repre- 
senting the  seepage  contribution,  the  total  consumptive  use  on  the 
beet  fields  becomes  1.97  and  1.74  acre-feet  per  acre,  respectively. 


384 


DIVISION   OF    WATER    RESOURCES 


Sugar  beets  were  grown  in  tanks  in  Reclamation  District  No.  999 
in  1927  and  on  King  Island  in  1928.  The  results  are  set  forth  in 
Table  221  and  on  Plate  16. 

On  Plate  16  the  abscissas  of  points  are  B  =  yields  of  beets,  in 
thousands  of  pounds  per  acre,  and  the  ordinates  are  U  =  use  of 
water,  in  acre-feet  per  acre.  The  inclined  line,  adjusted  to  the  general 
approximate  linear  arrangement  of  the  points,  is  defined  by  the 
equation 

U=  0.0226  B  + 1.080 

Celery 

Table  222  is  a  summary  of  observations  on  the  field  irrigation  of 
celery  in  1926  and  1927,  the  only  years  in  which  it  has  been  under 
observation.  The  location  was  on  peat  land  at  Camp  3^,  King  Island. 
Irrigation  was  accomplished  by  means  of  spud  ditches. 


TABLE  222 
FIELD   IRRIGATION   OF   CELERY   ON   PEAT   LANDS 


Item 
No. 

Year 

Location 

Area 

of  field 

acres 

Irrigation  season 

Net 

quantity  of 

irrigation 

water 

applied 

per  acre, 

acre-feet1 

Yield. 

First 
day 

Last 
day 

Length, 
days 

crates 
per  acre 

1 

1926 
1927 

King  Island 

2.18 
16.45 

'July  30 
July  26 

>Dec.  15 
Oct.  27 

94 

1.10 
1  35 

216 

King  Island.. 

234 

1  Difference  between  quantity  admitted  to  the  field  and  that  drained  from  it. 

:  Date  of  planting. 

>  Approximate  date  of  harvest. 

In  1927  the  celery  was  transplanted  from  the  nursery  bed  to  the 
field  early  in  July  and  was  harvested  early  in  January,  1928.  The 
irrigation  season  lasted  until  the  water  supplied  by  rainfall  was  suf- 
ficient for  the  needs  of  the  crop.  Up  to  the  time  of  harvest  this 
amounted  to  6.5  inches.  (It  was  less  than  this  in  1926.)  The  celery 
was  of  high  quality. 

The  net  quantity  of  irrigation  water  applied,  as  noted  in  Table 
222,  is  only  one  term  in  the  summation  to  obtain  the  total  requirement 
of  celery.  The  plants  receive  frequent  irrigations  in  the  nursery  beds. 
However,  since  under  average  conditions  an  acre  of  nursery  will  fur- 
nish plants  for  about  20  acres  of  field,  it  is  not  likely  that  the  nursery 
irrigation  amounts  to  more  than  0.1  acre-foot  of  water  for  each  acre 
of  field.  The  field  is  flooded  before  transplanting  is  begun,  the  basin 
method  being  employed.  It  was  found  that  in  1927  about  0.6  acre-foot 
of  water  per  acre  was  used  in  flooding.  Water  is  sometimes  run 
between  rows  of  early  celery  to  wet  the  top  soil  for  ridging  when  the 
time  for  that  operation  arrives  before  the  season's  rains  commence. 
Seepage,  inward  or  outward,  as  the  case  may  be,  has  not  been  measured 
or  estimated  for  the  fields  in  question.  Ignoring  this  factor,  a  total 
use  of  from  2  to  2£  acre-feet  per  acre,  including  rainfall,  is  indicated 
by  the  field  experiments. 
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The  tank  experiments  with  celery  began  on  July  9,  1927,  with  the 
setting  of  plants  in  eight  tanks  at  Camp  M  on  King  Island.  The  crop 
was  harvested  on  December  13.  All  of  the  plants  except  one,  which 
was  injured  by  nematodes,  made  good  marketable  celery.  The  use  of 
water,  including  rainfall,  was  as  shown  in  Table  223.  The  use  is, 
throughout  the  list,  less  than  is  consistent  with  the  field  experiments 
unless  seepage  out  of  the  fields  can  be  invoked  to  reconcile  the  two  sets 
of  determinations. 
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Plate  17 — Relation  of  consumptive  use  of  water  to  yield  for  celery  grown  in  tanks. 

TABLE  223 
USE  OF  WATER  BY  CELERY  GROWN  IN  PEAT  SOIL  IN  TANKS 


Tank  No. 

Use  of  water  per  acre, 
acre-feet 

Yield  per  acre 

Number  of  dozen  ■ 

Whole  heads,  pounds 

Trimmed  heads,  pounds 

1 

0.71 
0.83 
1.10 
0.91 
1.10 
1.39 
0.74 
1.45 

9,895 
30,819 
49,490 
34,626 
68,590 
86,367 
32,594 
80,713 

« 

13,500 
30,306 
16,734 
35,020 
34,411 
14,665 
46,398 

2 
3 
4 
5 
6 
7 
8 

9 
6 
8 
5 

10 
5 

1  Estimated  number  of  dozen  plants  that  will  fill  a  crate. 

-  Nematodes  reduced  the  vigor  of  the  plant  so  that  it  did  not  attain  a  marketable  size. 

The  points  plotted  on  Plate  17,  one  for  each  tank,  have  as  abscissas 
C  =  the  yield  of  whole  heads  of  celery,  in  thousands  of  pounds  per 
acre,  and  as  ordinates  U  =  the  use  of  water,  in  acre-feet  per  acre.  The 
equation  of  the  inclined  line,  which  has  been  adjusted  to  define  the 
general  linear  relation  of  the  points,  is 

U=  0.00993  C  +  0.54 

Corn 


In  1926  the  net  use  of  water  applied  in  irrigation  on  a  field  of  corn 
was  determined.     Field  C-4  at  Camp  3-|,  King  Island,  was  selected  for 
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Corn  tanks  on  August   .">,   1926,  showing  close   simulation  of  growth   In 

adjacent   field. 


Tank  crop  ready  for  harvest,   September,   1926.     The  nearby   field  corn   has 
been   cut   down    for  access   to   tanks. 


I'l.vn:    is      Corn    tanks — King    Island. 
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the  purpose.  The  numerical  data  are  as  follows:  area  of  field,  33.11 
acres ;  length  of  irrigation  season,  123  days — from  May  28  to  Sep- 
tember 27;  water  admitted  to  field,  89.681  acre  feet;  water  drained  from 
field,  10.384  acre-feet;  net  water  applied,  79.297  acre-feet,  equivalent 
to  an  apparent  use  of,  2.40  acre-feet  per  acre;  yield  of  shelled  corn, 
about  1.44  tons  per  acre.  The  yield  is  considered  somewhat  better 
than  the  average  of  the  region. 

The  water  supply  was  delivered  through  the  same  four-foot  ditches 
as  to  other  and  more  profitable  crops.  Consequently,  yielding  to  the 
demands  of  these  other  crops,  the  water  table  in  the  corn  field  fre- 
quently fell  to  a  lower  elevation  than  the  irrigators  thought  it  should. 
The  corn,  however,  did  not  appear  at  any  time  to  be  in  distress.  The 
relatively  small  amount  drained  from  the  field  may  be  taken  to  indicate 
that  corn  may  be  successfully  raised  without  having  so  much  water 
run  off  the  field  as  is  the  usual  custom.  The  waste  water  of  course  has 
to  be  pumped  out  of  the  island  by  a  drainage  pump. 

The  corn  plants  in  the  field  were  not  on  the  average  as  vigorous  as 
those  grown  in  the  tanks.  However,  a  great  many  weeds  grew  in  the 
field  and  undoubtedly  transpired  a  material  portion  of  the  water  which 
was  supplied  in  irrigation. 

Corn  was  planted  in  1926  in  eight  of  the  tanks  at  King  Island.  The 
date  of  planting  was  about  a  month  later  than  in  the  field.  The  corn 
in  tanks  and  field  matured  together  with  the  approach  of  cold  weather, 
so  that  the  irrigation  season  for  the  tanks  was  only  about  95  days. 

In  1927  three  batteries  or  groups  of  tanks  at  King  Island  were 
planted  to  corn  in  order  that  the  effects  of  different  heights  of  water 
table  might  be  observed.     The  plan  was  to  hold  the  water  at  one,  two 
and  three  feet  below  the  ground  surface  in  the  respective  groups.    This 
was  done,  with  but  slight  modification  in  the  first  group.     When  the 
corn  was  planted  the  water  table  was  down  about  two  feet  and  was 
allowed  to  subside  under  the  influence  of  evaporation  and  transpira- 
Ition  until,  in  accordance  with  local  practice,  it  was  time  to  start  irri- 
gating.    This  time  came  when  the  corn  was  about  three  feet  high. 
,  The  water  table  was  thereupon  raised  to  one  foot  below  the  surface 
!in  the  tanks  of  group  I,  and  a  few  days  afterward  the  plants  showed 
i  signs  of  distress  and  lack  of  vigor.    Many  explanations  of  this  adverse 
condition  were  offered,  but  the  conclusion  was  finally  reached  that 
I  faulty  manipulation  of  the  water  table  was  to  blame.     The  roots  had 
j  penetrated  the  soil,  probably  to  the  water  table,  and  then  were  drowned 
jout  when  the  water  table  was  raised  to  the  one-foot  level.     The  water 
was  therefore  allowed  to  stay  at  about  the  one-foot  level  in  four  of  the 
| tanks  and  was  drawn  down  to  two  feet  in  the  other  four.     The  lower- 
ling  of  the  water  table  did  not  bring  relief  to  the  plants.     Apparently 
.they  were  not  able  to  recover  from  the  shock  that  they  had  received. 
I  An  apparently   similar   condition   of   corn  plants  has   been  noted   at 
various  times  in  the  delta.     The  inference  is  that  it  is  the  result  of 
unsuitable  manipulation  of  the  water  table. 

The  corn  in  group  II,  with  the  water  table  held  at  two  feet  below 
the  ground  surface,  and  in  group  III,  with  the  water  table  at  the 
three-foot  level,  grew  vigorously. 


3S8 


DIVISION    OF    WATKR    RES0URC1  S 


UJ 

g   3  00 

< 

CI 
UJ 

a 

h-4  00 

Ul 

UJ 

IL 

UJ 

g  3  00 
< 

i 

UJ 

w 

UJ   2  0° 

> 

P 
a 
Z 
9    1-00 

z 
o 
o 

I 
3           0 

O    1  FT. 

o    , 

o  c 
/  o 

IFF. 

««*'^2FT 
V         V 

|up<««!**^ 

1     2  FT.  1 

*3FT.. 

CORN  IN    TANKS 

AT  KINGS  ISLAND 
O  1926  WATER  TABLE  AB0U1 

GROUP  I    /  °  "27           '                *        '    " 
I  &       •               .                ■        2     • 

•       I       V      •             .                     2    a 

1   FT 

m     x 

.       3    • 

c 

»                                   10                                  20                                  30                                 40                                 50 
M-DRY  MATTER, §TALKS,LEAVES  8.  EARS)-THOUSANDS  OF  POUND  PER  ACRE 

Plate  19 — Relation  of  consumptive  use  of  water  to  yield  of  dry  matter    (stalks, 
leaves  and  ears)  for  corn  grown  in  tanks. 
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TABLE  224 
USE  OF  WATER  BY  CORN  GROWN  IN  PEAT  SOIL  IN  TANKS 


Tank  No. 

Use  of  water 
per  acre, 
acre-feet 

Yields  per  acre 

Year  and  Group 

Stalks, 
pounds 

Ears, 
pounds 

Ears   and 
stalks,  pounds 

1926 

■1 
2 
*3 
=4 
5 
'6 
7 
8 

4.51 
3.91 
2.85 
2.59 
4.31 
3.25 
4.23 
3.54 

20,110 

13,804 

7,514 

9,137 

16,320 

12,116 

8,872 

7,316 

12,248 
17,926 
12,182 

8,309 
15,360 

4,999 
18,108 
10,874 

32,358 

31,730 

19,696 

17,446 

31,680 

17,11 

26,980 

18,190 

1927 
I« 

1 
2 
3 
4 
5 
6 
7 
8 

3.58 
3.83 
3.96 
3.66 
3.78 
3.26 
3.06 
3.09 

12,149 
20.749 
18,905 
21,868 
18,065 
16,327 
18,088 
16,681 

7,597 
11,384 
11,470 

(«) 
10,481 
7,912 
4,058 
(') 

19,746 
32,133 
30,375 

28,546 
24,239 
22,146 

II  • 

1 
2 
3 
4 
5 
6 

2.69 
2.57 
3.25 
3.26 
2.74 
2.43 

10,343 
10,751 
13,450 
12,727 
10,819 

12,790 
14,136 
15,536 
13,933 
10,343 
(«) 

w 

(') 

13,350 
14,203 

M 

23,133 
24,887 
28,986 
26,660 
21,162 

Ill- 

7 
8 
9 

10 
11 
12 

2.41 
3.31 
2.90 
2.98 
3.33 
2.81 

12,235 
13,024 

25,585 
27,227 

1  Large  plants  grew  in  tanks  1  and  6,  but  not  many  kernels  of  corn  set.    Pollination  difficulties  are  surmised. 

•  Tanks  3  and  4  had  each  one  stalk  of  corn  in  them.    Each  of  the  other  tanks  in  1926  had  two  stalks  of  corn  in  them. 
5  The  water  table  in  tanks  1,  2,  3  and  4  was  one  foot  below  the  ground  surface.    In  the  other  tanks,  Nos.  5,  6,  7  and 

8  of  Group  I,  the  water  table  was  two  feet  below  the  ground  surface,  except  for  a  few  days  at  the  beginning  of  the  irriga- 
tion season,  when  it  was  brought  up  to  one  foot. 
'  Meddlers  robbed  the  plants  of  ears. 

•  The  water  table  in  the  tanks  Nos.  1  to  6,  inclusive,  constituting  Group  II,  was  maintained  two  feet  below  the  ground 
surface. 

•  The  water  table  in  tanks  Nos.  7  to  12,  inclusive,  constituting  Group  III,  was  maintained  three  feet  below  the  ground 
surface. 

'  One  ear  abortive. 


It  appears  that  results  as  to  both  use  of  water  and  yields  were 
obtained  in  21  of  the  tanks  in  Table  224.  The  points  plotted  on  Plate 
19 — one  point  for  each  of  the  21  tanks — have  as  abscissas  M  =  the 
yield  of  dry  stalks,  leaves  and  ears  (roots  excluded),  in  thousands  of 
pounds  per  acre,  and  as  ordinates  U  =  the  corresponding  use  of  water, 
in  acre-feet  per  acre.  The  conformity  of  the  points  to  a  linear  rela- 
tion is  less  striking  than  in  the  cases  of  the  tank  experiments  with 
other  crop  plants  which  have  been  discussed  herein,  so  that  when  the 
adjusted  line  whose  equation  is  11  =  0.0755  M -f-  1.48  has  been  deduced 
and  drawn,  it  is  found  that  for  many  of  the  tanks  the  observed  value 
of  U  and  the  value  as  computed  by  means  of  the  above  equation  or  as 
may  be  seen  on  Plate  19  differ  by  a  material  amount,  in  six  instances 
by  more  than  one-half  of  one  acre-foot  per  acre,  the  maximum  residual 
of  this  nature  being  — 0.71  acre-foot  per  acre.  Moreover,  the  grouping 
of  the  points,  as  shown  by  the  three  irregular  areas  outlined  on  Plate 
19  to  include  the  points  corresponding  to  water  table  at  one,  two  and 
three  feet,  respectively,  below  the  ground  surface,  indicates  quite 
clearly  that  more  water  is  used  to  produce  a  certain  wreight  of  stalks 
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;iinl  ears  on  an  acre  when  the  water  table  is  high  than  when  it  is  low. 
It  is  probably  true  thai  the  general  practice  in  irrigating  corn  on  the 
peal  lands  of  the  delta  corresponds  more  closely  to  the  upper  subgroup 
of  points  on  Plate  19  than  it  docs  to  the  group  as  a  whole.  If  thai  is 
the  case,  an  e((iiation  based  on  the  upper  subgroup  of  points  may  be 
presumed  to  be  more  serviceable  than  the  one  which  has  been  given 
based  on  the  entire  group  of  points.  Such  an  equation  for  the  upper 
subgroup  is  U  =  0.0848  M  +  1.58. 
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PLATE  21 — Record  of  typical  ground  water  well  with  contemporaneous  precipitation 
and  soil  temperature,  Richmond-Chase  asparagus  tract. 

The,  relation  of  even  greater  serviceability  would  be  that  between 
use  of  water  and  yield  of  commercial  crop,  if  it  can  lie  established  thai 
such  a  relation  exists.  On  Plate  20  one  point  is  shown  for  each  tank 
from  which  the  yield  of  ears  was  obtained.  These  yields,  E,  in  thou- 
sands of  pounds  per  acre  are  the  abscissas  of  the  points,  and  U,  the 
ordinates,  are  the  same  as  on  Plate  1!).  The  points  scatter  so  widely 
thai  no  linear  equation  will  express  satisfactorily  the  use-yield  rela- 
tion. The  line  shown  is  defined  by  the  equation  11  =  0.17  E -[- 1.48. 
It  is  apparent  that  the  deviations  of  some  of  the  points  are  so  great 
as  to  discourage  the  use  of  the  line  and  equation  in  estimating  con- 
sumptive use  of  water. 

Asparagus 

No  direct  measurements  have  been  made  of  the  amount  of  water 
applied  to  asparagus  fields  nor  of  the  amount  of  water  used  by  that 
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crop  iii  the  field.  Some  note  lias  been  made  of  the  practiee  on  the 
900-acre  asparagus  ranch  of  the  Richmond-Chase  Company,  located 
on  peat  land  in  Reclamation  District  No.  548,  about  three  miles  east 
of  Terminous.  In  1926,  at  the  beginning  of  the  cutting  season  the 
water  table  stood  at  from  18  to  38  inches  below  the  ground  surface ; 
the  corresponding  figures  at  the  end  of  the  cutting  season  were  30  to 
40  inches.  The  cutting  season  usually  covers  a  period  from  some  time 
in  March  to  July  1.  When  the  cutting  season  was  over  the  ranch  was 
irrigated  and  the  water  table  brought  up  to  about  14  inches.  No  part 
of  the  ranch  was  irrigated  in  1927  or  1928.  The  aim  has  been  to  get 
better  drainage  and  further  lower  the  water  table.  Records  were 
kept  in  1928  on  the  elevation  of  the  water  table  as  observed  in  27 
two-inch  ground  water  wells  distributed  quite  uniformly  over  the 
ranch.  The  record  of  a  typical  well  is  shown  on  Plate  21,  which  shows 
also  the  contemporaneous  precipitation  and  soil  temperature.  Except 
for  fluctuations  early  in  the  season,  due  to  rainfall,  the  ground  water 
remains  at  a  moderately  high  level  until  July  1,  the  close  of  the  cutting 
season.  From  this  date  on  the  spears  are  permitted  to  grow  into  the 
fern,  or  tops,  and  the  water  table  falls  until  the  autumn  rains  come. 


Plate  22 — Asparagus  tanks  on  Richmond-Chase  tract  showing  growth  on  May  22, 
1928.     Tanks  were  planted  February  10,   1927. 

The  Richmond-Chase  ranch  was  selected  as  the  location  for  tank 
experiments  with  asparagus.  The  tanks,  each  with  a  circular  soil 
surface  area  of  9.28  square  feet,  were  installed  and  planted  early  in 
1927.  Pistillate  plants  were  set  in  the  odd  number  tanks  and  stam- 
inate  plants  in  the  even  numbered  ones,  except  in  the  case  of  tank 
No.  4.  in  which  a  pistillate  plant  was  set  by  mistake.  The  water  table 
during  the  growing  season  has  been  held  at  two  feet  below  the  ground 
surface  in  tanks  1  to  4,  inclusive,  three  feet  in  tanks  5  to  8,  inclusive. 
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and  at  four  foot  in  tanks  9  to  12,  inclusive.     All  spears  were  allowed 
to  grow  without  cutting  the  first  year. 

The  same  procedure  was  followed  in  1928  as  in  1927.  No  spears 
were  cut  because  it  was  believed  that  if  the  plants  grew  unmolested 
for  a  second  season  they  would  be  better  established.  Justification  for 
this  practice  can  be  found  among  growers,  although  many  cut  for  a 
short  time  during  the  early  part  of  the  second  season.  As  was  to  be 
expected,  the  second  year's  growth  was  more  vigorous  than  that  of  the 
first  year,  and  more  water  was  used.  The  results  for  both  years  are 
given  in  Table  225. 

TABLE  225 

USE  OF  WATER  BY  ASPARAGUS  GROWN  IN  PEAT  SOIL  IN  TANKS 


Depth 

to  water 

table, 

feet 

Use'of  water  per  acre 

Top  growth  by  plants,  per  acre 

Tank  number'and  year 

Shiminatc 

plants, 

acre-feet 

Pistillate 

plants, 

acre-feet 

Staminatc, 
pounds 

Pistillate 

Tops.' 
pounds 

Berries,' 
pounds 

1927— 

1 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 

2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 

1.72 

721 

1,514 

2 

2.62 

1,108 

3 

2.17 
2.62 
1.13 

1,322 

1,405 

620 

1,821 

4 

3,180 

5 

58 

6 

1.41 

1,168 

7 

1.35 

575 

965 

8 

.67 

1,183 

9 

1.85 

1,978 

308 

10 

0.83 

470 

11 

1   40 

1.489 

588 

12 

1  32 

1,582 

1928— 

1 

3  30 

3,014 

3,857 

2 

6.29 

4,827 

3 

4.98 
3.78 
2.56 

4,160 
4,138 
3,200 

879 

4 

2,872 

5 

174 

6 

3  20 

2,013 

7 

3  36 

3,203 

6.741 

8 

:i  7-4 

2.770 

9 

3.87 

3,872 

24 

10 

1  30 

1.324 

11 

1  95 

2,126 

385 

12.. 

1.55 

1,582 

1  Tops  dried  at  room  temperature. 
'  Berries  weighed  without  drying. 


Plate  23,  on  which  the  symbols  for  the  points  indicate  sex  of  plant, 
depth  to  water  table  and  year  in  which  grown,  shows  that  although 
there  is  a  general  linear  trend  in  the  relation  of  use  of  water  to  yield 
of  dry  tops,  the  deviations  are  greater  than  in  the  cases  of  other  crops — 
except  corn — grown  in  tanks.  It  remains  for  the  data  of  subsequent 
years  to  determine  the  relation,  if  any,  of  use  of  water  to  yield  of 
commercial  crop  in  the  form  of  spears. 

Onions 

The  water  applied  in  irrigation  of  onions  on  peat  land  has  been 
measured  in  only  one  season,  that  of  1927.  The  numerical  data  are 
as  follows:  Area  of  field,  2."). 02  acres;  length  of  irrigation  season, 
April  30  to  July  11,  73  days;  water  admitted  to  field,  12.95  acre-feet 
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per  acre ;  water  drained  from  field,  10.53  acre-feet  per  acre ;  net  irriga- 
tion 2.42  acre-feet  per  acre;  yield,  146  sacks  per  acre.  The  yield  is 
rated  as  only  fair.  It  was  affected  in  considerable  degree  by  two 
varieties  of  pest.  An  inferior  condition  occurring  mainly  in  low  spots 
in  the  field  is  believed  to  have  been  due  to  neglect  to  adapt  irrigation 
procedure  to  those  spots.  It  is  surmised  that,  on  the  whole,  the 
measured  use  of  2.42  acre-feet  per  acre  may  be  somewhat  too  low  to 
be  considered  as  fully  representative. 

The  irrigation  of  a  28-acre  field  of  onions  in  the  north  central  part 
of  the  lower  unit  of  Reclamation  District  No.  999  amounted  in  1927 
to  2.18  acre-feet  per  acre.  Adding  the  ground-water  decrement  gives 
2.45  acre-feet  per  acre,  and  when  this  is  increased  by  the  estimate  for 
seepage  the  total  use  becomes  2.95  acre-feet  per  acre.  The  water  was 
pumped   and   was   distributed   through   spud   ditches   spaced   60   feet 
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Plate    23 — Relation    of    consumptive    use    of    water    to    yield    of    dry    matter     for 

asparagus  grown  in  tanks. 

apart  in  the  field.  The  evaporation  from  the  cropped  soil  was  probably 
high,  as  the  water  table  was  kept  near  the  surface  and  the  ground 
was  not  heavily  shaded. 

Onions  were  not  grown  in  tanks  within  the  period  covered  by  this 
report. 

Barley 

On  May  6,  1925,  twelve  tanks,  numbered  17  to  28,  inclusive,  were 
set  in  a  barley  field  on  Medford  Island.  The  inner  or  soil  cylinders 
were  forced  down  in  the  peat  in  such  manner  as  to  retain  the  barley 
stand  on  the  soil  area  included  by  the  cylinder.  The  grain  was  already 
headed  out  but  was  not  yet  in  the  milk  when  observations  were  com- 
menced. The  crop  was  removed  from  tanks  17  to  20,  inclusive,  and  the 
soil  area  therein  kept  bare  of  all  growth  during  the  period  of  observa- 
tion. Tanks  21  to  28,  inclusive,  in  which  the  barley  was  left  to  mature, 
soon  developed  a  considerable  growth  of  weeds.    These  were  not  dis- 
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turbed   until  1 1 1 « »  barley  was  harvested,  when  they  were  cut   and  the 

weight  of  dry  matter  in  them  as  well  as  in  the  barley  was  determined. 
Analysis  shows  thai  the  chief  demand  for  water  during  the  period  of 
observation  came  from  the  weeds.  The  barley  was  approaching 
maturity  of  growth  at  the  lime  that  the  tanks  were  installed  and  it 
sunn  yielded  to  the  weeds  its  precedence  in  demand  on  available  water. 
It  was  therefore  desirable  that  the  use  of  water  by  the  barley  and  that 
by  the  weeds  be  segregated  if  possible  to  do  so.  Table  226  gives  the 
observed  data. 

TABLE  226 

USE  OF  WATER  BY  BARLEY  AND  WEEDS  GROWN  IN  TANKS 
ON   MEDFORD  ISLAND   IN   1925 


Dry  matter 

Tank 

Water  used,1 

number 

acre-feet  per  acre 

Barley,  pounds  per  acre 

Weeds,  pounds  per  acre 

21 

13,182 

2,764 

1  096 

22 

10,666 

6,058 

1  575 

23 

10,504 

1,142 

0.534 

24 

B.862 

993 

0.472 

25 

10,543 

2,930 

0.926 

26 

11,934 

1,059 

0.715 

27 

10,153 

5,114 

1.270 

28 

11,709 

2,483 

0  827 

1  The  water  used,  as  noted  in  above  table,  has  been  computed  as  th  sum  of  the  number  of  measures  of  water  actu- 
ally added  to  the  tank  during  the  period  of  observation,  and  the  number  of  measures  of  water  corresponding  to  the  sink- 
age  of  the  water  surface  in  the  annular  space  in  the  tank. 

In  the  equations  which   have  been    presented   to  express  the  relation 
between  use  of  water  and  yield  in  the  ease  of  other  crops  there  have 

1 n  only  two  variables  and  the  equation  therefore  defined  a  line.   The 

presence  of  the  weeds  in  this  ease  introduces  a  third  variable,  so  thai 
the  adjusted  equation  becomes  that  of  a  plane,  thus: 

U  =  0.0690  B  + 0.1909  W—  0.:?:.!) 

where  for  each  tank  U  is  the  consumptive  use  of  water,  in  acre-feet 
per  acre,  B  is  the  yield  of  dry  matter  (straw  and  grain  from  the  barley 
plants,  and  W  is  the  dry  weight  of  weeds,  both  in  thousands  of  pounds 
per  acre.  Using  the  equation  for  computing  1'  and  comparing  the 
result   with  observed  1'  we   have  Table  227. 


TABLE  227 

COMPARISON    OF    COMPUTED    AND    OBSERVED    CONSUMPTIVE 

USE    OF    WATER    BY    BARLEY    AND    WEEDS    GROWN 

IN  TANKS  ON  MEDFORD  ISLAND  IN  1925 


Tank 

Observed  use, 

Computed  use. 

Residuals, 

number 

arre-feet  per  aero 

acre-feet  per  acre 

acre-feet  per  acre 

21 

1  096 

1  079 

—  .017 

22 

1  575 

1  533 

—  .042 

23 

0  534 

0.584 

+  .050 

1!4 

0  472 

0.442 

—  030 

25 

0.926 

0.928 

+  .002 

26 

0  715 

0  667 

—  048 

27 

1  270 

1.318 

+  .048 

28 

0  SL'7 

0  923 

+  .096 
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It  is  submitted  that  the  close  agreement  of  the  observed  and  com- 
puted values  of  use  of  water  in  the  above  table  is  significant. 

Orchards 

The  water  applied  in  irrigation  on  a  pear  orchard  was  recorded 
in  1926  and  1927.  The  orchard  was  set  out  in  1922,  and  occupies  105 
acres  of  the  lighter  type  of  soil  along  Elk  Slough  and  the  Sacramento 
River.  Water  is  pumped  from  Elk  Slough  and  distributed  through 
concrete  pipe.  The  contour  border  method  is  employed  in  irrigation. 
The  use  of  water,  in  acre-feet  per  acre,  in  the  two  years,  respectively, 
appears  in  Table  228. 

TABLE  228 

USE   OF   WATER  BY   105-ACRE   PEAR   ORCHARD,    RECLAMATION 

DISTRICT   No.   999 


Segregation 

Year 

1926 

1927 

Acre-feet 
per  acre 

Acre-feet 
per  aore 

1.67 
0  25 
0.50 

1.25 

Ground  water  decrement       ..         _.          .          .     .. . 

0.48 

Seepage - 

0.50 

Total  use 

2.42 

2.23 

Other  Crops 

The  Sacramento-San  Joaquin  Water  Supervisor's  survey  of  crop 
acreages  in  the  delta  (Tables  213  to  217)  lists  the  following  which 
have  not  been  treated  in  the  foregoing  paragraphs :  alfalfa,  hay, 
pasture,  seed,  and  truck  and  miscellaneous  vegetables.  A  considerable 
volume  of  data  on  alfalfa  grown  in  tanks  at  Davis'  has  been  made 
available  by  the  Division  of  Irrigation  Investigations  and  Practice  of 
the  California  Agricultural  Experiment  Station.  The  adaptation  of 
this  to  serve  as  a  basis  for  the  estimate  of  the  consumptive  use  of  water 
by  alfalfa  in  the  delta  is  contemplated.  Some  of  the  remaining  crops 
listed  will  be  made  the  subject  of  future  tank  experiments  if  the  project 
can  be  arranged  to  include  them.  The  miscellaneous  nature  of  the 
crops  under  some  of  the  headings  forbids  undertaking  to  accomplish 
complete  specific  determinations  in  this  manner,  so  that  the  estimate 
for  them  must  be  based  upon  such  observations  and  data  as  it  may  be 
possible  to  bring  together,  supplemented  perhaps  by  specific  determina- 
tions in  the  cases  of  a  few  crops  judged  to  be  representative  of  the 
groups  to  which  they  are  respectively  assigned. 

Aquatic  Plants,  Weeds  and  Marginal  Growths 

Subsequent  to  the  period  to  which  this  report  relates,  tules  and  cat 
tails  have  been  set  in  tanks  in  Reclamation  District  No.  999  and  the 
use  of  water  noted.  Additional  tank  work  to  secure  data  concerning 
weeds  may  also  be  undertaken,  for  use  with  the  results  herein  reported 
for  Medford  Island  in  1925,    No  direct  experiments  on  tree  growth — 
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t.  c,  willows  and  the  like — are  in  immediate  contemplation  as  a  part 
of  this  project.  The  Cooperative  Irrigation  Investigations  is,  however, 
conducting  sucli  experiments  in  Southern  California,  and  the  results 
will  be  available  for  adaptation  to  delta  uses. 

Evaporation  from   Water  Surfaces 

The  large  area  of  open  water  in  the  delta  makes  the  evaporation 
from  its  surface  an  important  term  in  the  summation  of  uses  and  with- 
drawals in  that  region.  Table  229  sets  forth  a  summary  of  records  of 
evaporation  from  the  surface  of  water  in  tanks  on  King  and  Medford 
islands  and  in  Reclamation  District  No.  999. 

Evaporation  from  Soil  Surfaces 

The  evaporation  from  bare  soil  surfaces  in  tanks  has  been  determined 
as  set  forth  in  Table  230. 

Prom  the  figures  in  Table  230  it  may  be  inferred  that  for  an  entire 
season  of  about  150  days,  with  the  water  table  at  from  two  to  three 
feet  below  the  ground  surface,  the  evaporation  from  a  bare  peat  soil 
in  the  delta  will  amount  to  about  one-half  of  an,  acre-foot  per  acre. 
On  sedimentary  lands  it  is  apparently  somewhat  less.  The  evaporation 
from  a  cropped  soil  in  a  season  or  in  a  less  period  of  time  can  not, 
however,  be  assumed  to  be  the  same  as  from  the  bare  soil.  In  fact, 
there  are  reasons  for  supposing  otherwise.  The  shading  of  the  soil  by 
the  crop,  together  with  the  action  of  the  roots  of  the  crop  plants  in 
extracting  moisture  from  the  soil  and  preventing  it  from  rising  to  the 

TABLE   229 

EVAPORATION  FROM  WATER  SURFACE  IN  TANKS   IN  THE 
SACRAMENTO-SAN  JOAQUIN  DELTA 


Year  and  location 

Month 

1925 

1926 

1927 

1928 

King 
Island 

Medford 
Island 

King 
Island 

Reclama- 
tion 
District 
No.  999 

King 
Island 

Reclama- 
tion 
District 
No.  999 

King 
Island 

Reclama- 
tion 
District 
No.  999 

May 

feet 

'119 
.687 
•533 
>396 
'392 
•129 

feet 

•191 
.687 
.670 
.674 

'599 

feet 

feet 

•222 

1.146 

.999 

.704 

.613 

feet 

feet 

"646 
.770 
.861 
700 

"525 
.603 
.132 
078 

feet 

feet 

June 

.622 

.663 

.595 

•  380 

•222 
.663 
.431 
S33 

.485 
.388 
.397 
.312 

July 

August 

781 

September 

'  448 

October 

November 

To  January  10 

Summation.   

2  256 

2  821 

2  260 

3  684 

1.648 

4  315 

1  582 

1  210 

;  Sit  days. 

1  Vines  shading  tank  for  balance  of  growing  season. 

•  Estimated  from  record  for  28  days. 
4  Approximate. 

•  Twenty  days. 

•  Ten  days. 

1  Twenty-four  days. 

'  Twenty-two  days. 

•Eight  days. 
'•  Twenty-six  days. 
"  Approximate.    Tank  disturbed  by  meddlers. 
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TABLE  230 


EVAPORATION  FROM  BARE  SOIL  SURFACE  IN  TANKS  IN  THE 
SACRAMENTO-SAN  JOAQUIN  DELTA 


/ 

Time 

Mean 

Evapor- 

Tank 

Location  and  year 

water 
table, 

ation, 
acre-feet 

Remarks 

No. 

From 

To 

Days 

feet 

per  acre 

17 

Medford  Island 

5-15 

8-6 

83 

3 

0.178 

18 

1925 

5-15 

8-6 

83 

3— 

0.208 

19 

5-15 

8-6 

83 

2.25 

0.248 

20 

5-15 

8-6 

83 

3  + 

0.152 

17 

Medford  Island 

8-6 

10-24 

79 

3.2 

0.126 

18 

1925 

8-6 

10-24 

79 

3.2 

0.146 

19 

8-6 

10-24 

79 

2.7 

0.296 

20 

8-6 

10-24 

79 

3.3 

0.086 

21 

7-29 

10-24 

87 

3.2 

0.221 

22 

8-4 

10-24 

81 

3.3 

0.270 

Tanks  21  to  24  had 

23 

8-4 

10-24 

81 

3.4 

0.202 

barley  stubble 

24 

8-4 

10-24 

81 

3.3 

0.176 

burned 

25 

8-4 

10-24 

81 

3.4 

0.224 

26 

8-4 

10-24 

81 

3.2 

0.214 

Barley  stubble  was 

27 

8-4 

10-24 

81 

3.5 

0.348 

left  in  tanks  25  to 

28 

8-4 

10-24 

81 

3.5 

0.212 

28 

5 

King  Island 

6-4 

10-26 

144 

2.5 

0.61 

6 

1925 

6-4 

10-27 

145 

2.5 

0.49 

8 

6-4 

10-26 

144 

2.5 

0.55 

14 

6-4 

10-26 

144 

2.5 

0.55 

4 

Reclamation  District  999 
1928 

7-26 
7-26 

9-20 
9-20 

56 
56 

0.118 
0.105 

5 

Evaporation  from 

6 

7-26 

9-20 

56 

2.5 

0.138 

water    surface   in 

8 

7-26 

9-20 

56 

to 

0.197 

tank  was  1.34  feet 

10 

7-26 

9-20 

56 

3.3 

0.074 

in  same  period 

11 

7-26 

9-20 

56 

0.083 

12 

7-26 

9-20 

56 

0.173 

surface  to  evaporate,  would  seem  to  postulate  that  evaporation  would 
be  materially  less  than  from  bare  soil.  The  segregation  of  evapora- 
tion from  a  cropped  soil  has  not  been  accomplished  in  this  work. 

Yield    of    Crop    as    a    Basis    for    Estimating    Consumptive    Use    of    Water    in    its 
Production. 

It  is  submitted  that  the  various  equations  of  the  form  U  =  a  Y  -f-  b 
which  have  been  derived  from  data  of  crop  plants  in  tanks  affords  a 
basis  for  a  practical  method  of  estimating  the  consumptive  use  of  water 
in  the  delta  by  crops  and  plants  which  have  been  investigated  in  that 
manner.  The  additional  necessary  factors  are  the  acreages  and  antici- 
pated rates  of  yield  of  the  respective  crops.  The  Sacramento-San 
Joaquin  Water  Supervisor  has  made  and  reported  in  each  of  the  years 
1924  to  1928,  inclusive,  a  detailed  survey  to  determine  the  acreage  of 
each  crop  (Tables  213  to  217),  and  there  are  also  some  earlier  data 
covering  the  same  items.  It  remains  to  collect  the  information  from 
which  total  and  average  yields  may  be  deduced.  Having  these  factors 
and  a  supplementary  knowledge  of  pertinent  conditions,  and  trends,  it 
will  be  possible  to  forecast  for  greater  or  less  length  of  time  ahead  the 
acreages  and  yields,  and  to  apply  the  equations  to  estimate  consumptive 
use  by  the  crops  for  which  they  have  been  derived.  An  important 
advantage  of  the  linear  relation  is  that  average  use  corresponds  to 
average  yield,  and  total  use  to  total  yield. 

The  validity  of  the  procedure  outlined  above  depends  upon  how 
completely  established  the  equations  are  as  relating  to  use  and  yields 
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with  crop  plants  grown  in  tanks  and  how  confidently  they  may  be 
applied,  cither  directly  or  through  modification,  to  field  conditions  in 
the  same  climate  and  soils  and  in  other  years.  Full  discussion  of  tins 
phase  of  the  question  will  he  deferred  tn  a  latei-  report.  For  the 
present    it    may    he   said   that    although    the    form    of    equatiOE    sn^esls 

that  the  constant  h  may  represenl  the  evaporation  from  the  cropped 
soil  surface  and  ii  the  transpiration  for  each  unit  of  yield  produced, 
such  an  interpretation  is  inconsistent  with  the  values  of  b  and  a 
encountered  in  some  instances.  It  seems  that  the  equation  must  be 
regarded  as  of  statistical  rather  than  rational  nature  and  derivation. 
In  the  application  of  the  method  to  field  conditions  it  must  he  borne 
in  mind  that   it   undertakes  to  account    for  no  factors  of  use  of  water 
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Plate  24 — Accumulated  use  of  water  by  barley  ami  weeds  in  Tank  No.  22,  Medford 

Island.    1925. 


other  than  evaporation  from  the  surface  of  the  cropped  soil  and 
transpiration  from  the  plants  growing  in  the  soil.  If  other  factors 
are  present,  they  must  be  evaluated  by  other  methods.  It  is  believed, 
however,  that  none  will  obtrude  in  the  calculation  to  determine  con- 
sumptive use  in  the  low-lying  lands  of  the  delta  as  a  whole,  nor  so 
Long  as  no  areas  less  than  an  entire  island  or  tract  are  considered. 

The  Seasonal   Distribution  and   Maximum   Rate  of  Consumptive   Use. 

All  of  the  tank  observations  have  been  made  in  such  a  way  that  the 
rate  of  comsumptive  use  at  any  time  or  for  any  period  in  the  irrigation 
season  may  be  computed.  Only  representative  instances  and  such 
composites  as  have  been  prepared  will  he  included  in  what  follows,  as 
the  complete  showing  would  burden  this  report  unduly.     The  record 
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of  water  admitted  to  the  lower  unit  of  Reclamation  District  No.  999 
affords  data  for  time-admittance  graphs  which  bring  into  view  the 
seasonal  distribution  and  maximum  rates  of  admittance.  (See  Plate 
26.)  Continuous  records  were  obtained  of  water  admitted  to 
and  drained  from  fields  of  single  crops  on  peat  lands.  The  seasonal 
distribution  and  maximum  rates  of  application,  as  derived  from  these 
records,  will  be  submitted  for  some  instances.  Tbe  records  on  fields 
of  single  crops  on  the  sedimentary  lands  in  Reclamation  District  No. 
999  were  not  kept  in  a  manner  to  throw  much  light  on  seasonal  dis- 
tribution and  rates  of  application. 

Plate  24  shows  the  accumulated  use  of  water  by  barley  and  weeds 
in  tank  22  at  Medford  Island  in  1925.  In  the  latter  part  of  the  period 
covered  the  use  is  entirely  by  weeds,  the  barley  having  ripened.  The 
maximum  rate  of  use  is  at  the  end  of  the  period,  amounting  to  about 
0.25  acre-feet  per  acre  in  5  days,  corresponding  to  1.5  acre-feet  per 
acre  in  30  days.     The  time  was  late  July  and  early  August. 

Plate  25  shows  the  accumulated  use  of  water  by  potatoes  in  tanks 
and  in  a  single  field.  Fig.  1,  Plate  25,  shows  the  accumulated  use 
from  tanks,  including  one  bare  tank  and  one  covered  tank,  at  King 
Island  in  1925.  Pig.  2,  Plate  25,  conveys  the  same  information 
for  potato  tank  No.  3  in  Reclamation  District  No.  999  in  1926. 
Fig.  3,  Plate  25,  presents  for  comparison  the  accumulated  irrigation 
on  a  potato  field  of  11.84  acres  on  King  Island  in  1926.  The  com- 
parison develops  the  fact  that  tank  experiments  reflect  actual  con- 
sumptive use  much  more  accurately  and  clearly  than  do  field  measure- 
ments. The  young  plant  uses  water  at  a  slow  rate  in  the  early  part 
of  the  period  and  the  tank  curves  mount  slowly ;  then  with  increasing 
size  and  vigor  of  the  plant  the  curve  is  much  steeper ;  and  finally,  with 
the  maturing  of  the  plant,  the  rate  of  rise  of  the  curve  is  reduced  even 
below  that  for  the  bare  tank.  In  contrast  to  this,  the  graph  of  accumu- 
lated net  irrigation  as  measured  in  the  field  is  of  nearly  uniform  slope, 
showing  little  conformity  to  the  actual  demands  of  the  crop  and  indi- 
cating that  there  must  have  been  underground  movement  of  water 
into  and  out  of  the  field. 

The  graph  (Fig.  1,  Plate  25)  of  use  of  water  by  uncovered  potato 
tanks  Nos.  1,  10  and  11  at  King  Island  in  1925  shows  maximum  30-day 
use  amounting  to  1.09,  0.71  and  0.74  acre-feet  per  acre,  respectively, 
equal  to  52,  53  and  52  per  cent  of  the  respective  total  uses.  The  cor- 
responding figures  derived  from  Fig.  2,  Plate  25,  are  1.11  acre-feet 
I  per  acre  used  in  30  days,  equal  to  66  per  cent  of  the  total  use  by 
potato  tank  No.  3  in  Reclamation  District  No.  999  in  1926. 

Plate  26  shows  the  cumulative  curves  of  water  admitted  to  the  lower 
unit  of  Reclamation  District  No.  999  by  pumping  plants,  siphons 
and  gravity  inlets  for  the  four  seasons,  1924  to  1927,  inclusive,  and 
shows  also  the  rates  of  admittance  throughout  the  season  of  1927. 
The  corresponding  rates  for  the  other  three  seasons  may  be  closely 
approximated  by  computation  from  the  cumulative  values  shown  for 
those  years.  It  is  shown  that  the  maximum  rate  for  thirty  days  in 
1927  was  about  0.3  acre-feet  per  acre,  occurring  in  July,  and  it  appears 
'that  the  rate  in  July  of  the  other  seasons  was  about  the  same  as  in 
1927,  although  in  some  of  them  the  rates  in  June  and  August  were 
nearly  or  quite  as  high  as  in  July.     It  must  be  borne  in  mind  that  the 
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July  admittance  rate  of  0.3  acre-feet  per  acre  does  not  represent  the 
whole  of  consumptive  use  in  the  area.  The  seepage  contribution  and 
the  ground  water  decrement  must  be  added,  and  when  this  is  done 
the  figure  may  be  increased  in  significant  amount.  The  seepage  con- 
tribution for  the  season  has  been  estimated  at  0.5  acre-feet  per  acre. 
If  this  is  delivered  at  a  fairly  uniform  rate  about  one-fifth  of  it  should 
be  apportioned  to  July.  The  ground  water  curve  for  1927  shows  that 
in  July  there  was  a  lowering  of  the  water  table  and  some  depletion  of 
ground  storage.  The  indications,  on  the  whole,  are  to  the  effect  that 
July  consumptive  use  amounts  to  about  0.5  acre-foot  per  acre,  or 
about  25  per  cent  of  the  total  for  the  season. 

It  is  submitted  that  this  figure  can  be  applied  with  confidence  to 
sedimentary  lands  generally  throughout  the  delta,  except  where  the 
crops  grown  are  so  different  as  to  set  up  a  distinctly  different  water 
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Plate  26 — Accumulated  admittance  of  water,  1924  to  1927,  inclusive,  and  rates  of 

admittance,    19>27,    for   pumping   plants,    siphons   and    gravity    inlets. 

Lower    unit,    Reclamation    District    No.    999. 

requirement.  Some  extensive  areas  are  given  over  chiefly  to  corn,  a 
crop  which  occupies  only  a  small  acreage  in  Reclamation  District  No. 
999.  The  rate  of  use  by  that  crop  in  its  period  of  most  rapid  growth 
is  considerably  in  excess  of  that  developed  on  an  area  producing  a 
combination  of  various  crops,  the  most  of  them  using  water  at  a  less 
maximum  rate  and  not  all  of  them  coming  at  the  same  time  to  the 
period  of  maximum  use.  No  data  of  use  of  water  by  corn  on  sedimentary 
lands  have  been  obtained.  The  results  of  observation  on  the  peat 
lands  must  therefore,  for  the  present,  be  depended  upon  to  serve  for 
the  sedimentary  lands  as  well.  The  following  are  instances  of  the 
series  which  will  be  presented  in  full  in  a  latter  report.  Tank  2  at 
King  Island,  in  the  30-day  period  July  10  to  August  9,  1926,  used 
1.69  acre-feet  of  water  per  acre.  This  was  43  per  cent  of  the  total  use 
for  the  season.    Tank  7  at  King  Island,  July  13-August  12,  1926,  used 
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1.61  acre-feet  per  acre,  or  39  per  cent  of  the  season's  total.  King 
Island  tank  1,  in  the  :!<)  days  following  the  first  week  in  -Inly,  1927. 
used  1.40  acre-feel  per  acre,  equivalent  to  52  per  cent  of  the  season's 
total.  The  maximum  rate  of  net  application  of  water  to  the  33-acre 
field  of  coin  on  King  Island  in  1926  was  found  in  1  he  30-day  period 
June  26-July  26.  It  was  0.83  acre-foot  per  acre,  or  35  per  cent  of  tin- 
total  net  application  for  the  season. 

The  maximum  use  over  a  30-day  period  -in  June  and  duly  of  1927 — 
by  sugar  beets  in  six  tanks  in  Reclamation  District  No.  '.Mil)  was  0.72 
acre-foot  per  acre,  equivalent  to  about  37  per  cent  of  the  total  use  for 
the  season.  Xo  tank  showed  more  than  a  small  deviation  from  this 
ratio,  the  maximum  in  the  direction  of  excess  being  40  per  cent  of 
total  use. 

Table  231  shows  the  maximum  use  of  water,  over  a  period  of  30 
days,  by  beans  grown  in  tanks  in  Reclamation  District  No.  999  in 
1926  and  1927. 

TABLE  231 

MAXIMUM  30-DAY  USE  OF  WATER  BY  BEANS  GROWN  IN  TANKS 
IN  RECLAMATION  DISTRICT  No.  999 


Year 


Item 


Tank  No. 


1926 

1920 

1926 
1027 
1927 

1927 


Total  use.    Acre-feet  per  acre 

Maximum  use  over  30  days.  Acre- 
feet  per  acre 

Maximum  use.    Per  cent  of  total  use 

Total  use.    Acre-feet  per  acre 

Maximum  use  over  30  days.  Acre- 
feet  per  acre - 

Maximum  use.    Percent  of  total  use 


1.26 

0.72 
57 
0.99 

0.37 
37 


0.80 

0  58 

08 
1.29 

0  47 
36 


1  57 

0.72 
46 
1.13 

0  43 
38 


1  53 

0.84 
55 
111 

0  46 

42 


1.87 

1  00 
54 
1.06 

0.38 
36 


1  57 

0  84 
54 

1  12 

(l  42 
38 


For  the  entire  group  in  1926  the  30-day  maximum  use  was  54  per 
cent  of  the  total  use  for  the  season;  in  1927  it  was  38  per  cent.  The 
30  days  of  maximum  use  came  mostly  in  August  of  both  years,  with 
more  or  less  of  extension  over  into  September  in  the  various  cas 

Celery  tank  .">  at  King  Island,  in  October  of  1927,  used  water  amount- 
Ing  to  about  0.5  acre-fool  per  acre,  a  little  more  than  30  per  cent  of  the 
probable  total  use.  The  2.18-acre  held  of  celery  on  King  Island  had 
water  applied  to  it  at  an  approximately  uniform  rate  during  its  irriga- 
tion season  in  September  and  October,  1926.  This  rate  was  equivalent 
to  about  0.83  acre-foot  or  10  acre-inches  per  acre  in  30  days.  The 
small  area  of  the  field  justifies  the  presumption  that  part  of  the  water 
applied  drained  under  ground  across  its  boundaries  into  adjacent 
fields.  The  record  of  irrigation  of  the  16.45-acre  field  of  celery  on 
King  Island  in  1927  shows  a  maximum  30-day  net  application  of  about 
0.6  acre  foot  per  acre,  in  a  period  about  equally  divided  between  the 
months  of  September  and  October.  This  is  about  45  per  cent  of  ihe 
total  seasonal  application  on  the  field. 

Net  application  of  water  was  effected  at  a  nearly  uniform  rate  for 
more  than  one-half  of  the  irrigation  season  from  April  23  to  July  11, 
1927,  on  2."). 02  acres  of  onions  on  King  Island.  The  maximum  30-day 
rate,  coming   in   the   period    from   middle  of   May   to  middle  of  June, 
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was  1.35  acre-feet  per  acre.  This  is  56  per  cent  of  the  net  application 
for  the  season. 

The  young  asparagus,  in  the  first  season  of  its  growth  in  tank  8  on 
the  Richmond-Chase  ranch,  used  0.37  acre-foot  of  water  per  acre  in 
the  month  of  September,  1927.  This  maximum  30-day  rate  was  only 
a  little  in  excess  of  the  rate  for  August.  The  maximum  30-day  use 
was  only  22  per  cent  of  the  use  in  the  entire  season  of  record,  from 
April  11  to  December  9,  or  28  per  cent  of  the  use  to  October  24,  the 
close  of  the  season  of  detailed  record. 

Orchard  irrigation  in  Reclamation  District  No.  999  was  not  recorded 
in  such  manner  as  to  furnish  light  on  seasonal  distribution  of  the  use 
of  water. 

Consumptive  Use  in   Reclamation  District  No.  999. 

The  suspension,  at  the  close  of  the  season  of  1927,  of  full-scale 
operations  of  the  Cooperative  Irrigation  Investigations  on  the  sedi- 
mentary lands  of  the  lower  unit  of  Reclamation  District  No.  999 
called  for  a  review  of  data  and  results  to  determine  how  nearly  the 
primary  objective  of  the  work  had  been  attained.  In  fact,  the  justifi- 
cation for  the  suspension  of  the  work  lay  in  the  assurance  entertained 
that  data  had  been  accumulated  to  serve  as  a  basis  for  the  establishment 
of  a  reliable  figure  for  consumptive  use  of  water  in  that  area.  The 
result  of  the  review  is  set  forth  in  Table  232. 

TABLE  232 

USE  OF  WATER   ON  23,500   ACRES   OF   SEDIMENTARY   LAND   IN 

THE  SACRAMENTO  DELTA— RECLAMATION  DISTRICT 

No.  999,   LOWER   UNIT 

(Acre-feet  per  acre) 


1924' 


Minimum 


Maximum 


1925' 


Minimum       Maximum 


1926 


1927 


Rainfall 

By  surface  inlets 

Total  on  surf  ace 

Ground  water  decrement 

Total  determined  use 

Seepage 

Consumptive  use 


0.092 
1.525 
1.617 
0.260 
1.877 
0.500 
2.377 


0.092 
1.740 
1.832 
0.260 
2.092 
0.500 
2.592 


0.172 
0.981 
1.153 
0.285 
1.438 
0.500 
1.938 


0.172 
1.129 
1.301 
0.285 
1.586 
0.500 
2.086 


0.026 
1.171 
1.197 
0.341 
1.538 
0.500 
2.038 


0.052 
1.168 
1.220 
0.288 
1.508 
0.500 
2.008 


'The  two  columns  for  each  of  the  years  1924  and  1925  are  necessary  because  the  figures  for  the  amount  of  water 
admitted  by  surface  inlets  involve  an  item  concerning  whose  value  there  is  uncertainty  through  a  range  equivalent  to  the 
difference  between  the  maximum  and  minimum  figures  above  noted. 


The  undetermined  factor  in  Table  232  is  the  seepage  contribution 
to  the  supply  for  consumptive  use.  It  has  been  assigned  a  tentative 
value  of  0.500  acre-foot  per  acre,  and  considerable  assurance  is  felt 
that  it  is  of  that  order  of  magnitude.  This  figure  is  based  on  the  two 
methods  of  analysis  which  have  been  noted.     (Page  372.) 

Table  232  shows  that  for  no  one  of  the  three  years,  1925  to  1927, 
inclusive,  does  the  sum  of  the  rainfall,  irrigation  and  decrement  of 
ground  water  vary  by  more  than  a  very  small  amount  from  1.5  acre- 
feet  per  acre.  The  fact  that  the  sum  of  these  elements  for  the  year  1924 
is  considerably  greater  than  this  lacks  definite  and  assured  explanation. 
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No  reason  is  known  why  the  total  consumptive  use  of  water  in  this 
year  should  have  been  greater  than  in  others.  Therefore,  the  inclina- 
tion is  to  assume  that  inasmuch  as  the  determined  elements  which 
enter  into  its  composition  are  in  the  aggregate  greater  than  in  the 
succeeding  years,  t lie  undetermined  one,  seepage,  was  less.  The  pro- 
posed  further  investigation  of  ili<i  seepage  problems  may  determine  the 
truth  of  the  matter.  In  the  meantime  the  estimate  will  be  based  on 
the  record  of  the  other  three  years,  1925  to  1927,  inclusive.  Taking  this 
as  the  sum  of  the  determined  elements  and  one-half  acre-foot  per  acre 
allowed  for  seepage,  we  have,  as  the  annual  consumptive  use  of  water, 
on  sedimentary  land  with  a  variety  of  delta  crops,  in  the  irrigation 
season,  two  acre-feet  per  acre  of  the  area  farmed. 

.Manifestly  the  same  limitation  in  application  of  this  figure  for 
total  consumptive  use  obtains  as  in  the  corresponding  figure  for 
maximum  rate  of  use  in  the  same  area  (page  401)  ;  that  is  to  say,  crops 
of  distinctly  different  water  requirements  growing  on  sedimentary  land 
will  demand  that  a  different  figure,  suitable  for  such  crops,  be  deduced 
and  applied. 
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CHAPTER  VI 

SALINITY  INVESTIGATION 

When  low  flow  conditions  prevail  in  the  Sacramento  and  San  Joaquin 
rivers  during  the  irrigation  season,  a  condition  is  reached  where  the  sup- 
ply of  fresh  water  to  the  many  channels  in  the  extensive  delta  area  lying 
between  Sacramento  on  the  north,  Stockton  on  the  east,  Tracy  on  the 
south,  and  Antioch  on  the  west,  is  insufficient  to  prevent  the  encroach- 
ment into  these  channels  of  salt  water  from  San  Francisco  Bay.  This 
salinity  encroachment,  far  into  the  delta  in  some  years  and  only  touch- 
ing its  lower  borders  in  others,  has  been  the  subject  of  more  or  less 
extended  investigations  since  1916. 

The  investigations,  prior  to  1921  by  the  State  Water  Commission, 
predecessor  to  the  Division  of  Water  Rights,  and  by  the  Division  up 
to  1924,  have  been  reported  in  detail  in  the  biennial  reports  of  the 
Division.  Beginning  with  1924,  the  investigations  have  been  conducted 
through  the  office  of  the  Sacramento-San  Joaquin  Water  Supervisor  and 
this  chapter  outlines  the  work  in  the  five-year  period  1924  to  1928, 
inclusive. 

Purpose  of  Investigation. 

The  purpose  of  the  investigation  has  been  to  determine  as  closely 
as  possible  the  relation  which  may  exist  between  the  discharge  of  fresh 
water  to  the  delta  through  the  rivers  arid  the  advance  and  retreat  of  the 
salinity.  In  seasons  of  low  stream  flow  it  has  also  had  the  additional 
important  purpose  of  supplying  information  to  delta  water  users  in 
order  that  their  irrigation  operations  might  be  so  regulated  as  to  avoid 
the  use  of  dangerously  saline  water. 

Scope  and  Procedure. 

The  scope  of  the  investigation  each  season  has  been  such  as  to  insure 
that  samples  of  water  to  be  tested  for  salinity  would  be  taken  at 
regular  intervals  at  a  sufficient  number  of  stations  throughout  the  delta 
and  in  the  upper  bay  region,  that  the  advance  and  retreat  of  the  salinity 
from  early  summer  to  late  fall  would  be  completely  recorded. 

In  carrying  out  this  program  the  number  of  stations  required  has 
varied  considerably  with  the  seasons.  Thirty -two  stations  were  main- 
tained in  1924,  sixteen  in  1925,  thirty-nine  in  1926,  twelve  in  1927,  and 
twenty-five  in  1928.  Table  234  lists  all  stations  at  which  observations 
were  taken  at  any  time  in  the  five  years,  1924  to  1928,  and  Table  235 
shows  for  each  station  the  seasons  in  which  it  was  maintained.  The 
pocket  map  accompanying  this  bulletin  shows,  on  the  enlarged  inset  of 
the  delta  area,  the  location  of  all  stations. 

Water  samples  at  each  station  are  taken  by  a  local  observer  who  is 
furnished  with  bottles  and  mailing  containers,  tide  tables,  instructions 
for  sampling  and  a  schedule  showing  the  dates  and  time  for  taking  the 
samples.  The  observer  mails  the  sample  to  Sacramento  and  all  tests  are 
made  at  the  chemical  laboratory  of  the  State  Division  of  Highways.  In 
1924  and  1925  the  samples  were  taken  at  two-day  intervals.  It  appeared, 
however,  that  four-day  intervals  would  furnish  the  desired  records  and, 
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beginning  in  L926,  all  observers  were  instructed  to  take  the  samples  on 
the  2d,  6th,  10th,  14th,  18th,  22d,  26th,  and  30th  of  each  month. 

TABLE  233 

MAXIMUM  SALINITY  AT  BAY  AND  DELTA  STATIONS, 
1924  TO   1928,  INCLUSIVE 


Year 

Seasonal  run-off  to  San  Francisco 
Bay  in  per  cent  of  normal 


Station 


San  Francisco.  San  Pablo 
and  Suisun  Bays 

Point  Orient 

Point  Davis 

Bull  Head  Point. 

Bay  Point 

0.  and  A.  Ferry :. 


Sacramento  River  Delta 

Collinaville 

Emmaton - 

Three  Mile  Slough  Bridge* 

Rio  Vista  Bridge 

Islcton  Bridge 

Liberty  Ferry" 


Mokelumne  River  Delta 

South  West  Point 

Camp i  33 

Terminous,  Camp  29 


San  Joaquin  River  Delta 

An  tioch 

Jersey - 

Webb  Pump 

Holland  Pump 

Central  Landing 

Palm  Tract.... 

Middle  River  P.O 

Mansion  House 

King  Island,  Camp  3,1  2 

Mandeville  Pump 

Rindge  Pump.. 


1924 


27 


1925 


78 


1026 


55 


1927 


1928 


108 


75 


Maximum  salinity  in  parts  of  chlorine  per  100,000  and  date  of  occurrence 


1,345  Aug.  28 


1,150  Aue.  10 
802  Aug.  6 
692  Aug.  30 
WIS  Aug.  12 
310  Aug.  14 
192  Aug.  16 


IK!  Aug.  30 


1,080  Aug.  20 
708  Aug.  30 
4  1  I  Sept.  6 
308  Oct,  4 
288  Sept.  24 


186  Sept.  30 
148  Oct.  12 
164  Oct.  2 


126  Sept.  16 


762  Sept.  20 


448  Sept.  6 
136  Sept.  4 
81  Sept.  6 
21  Sept.  2 
12  Sept.  16 
11  Sept.  16 


356  Sept.  4 
81  Sept.  6 
24  Sept.  4 
18  Sept.  22 
10  Sept.  2 


13  Sept.  10 
11  Sept,  16 


35  Sept.   2 


2,020  Sept.  30 
1,850  Aug.  26 
1,690  Aug.  30 
1,400  Aug.  23 
1,100  Aug.  26 


l,0?0Sept.    6 

540  Aug.  22 

430  Aug.  26 

256  Aug.  30 

68  Aug.  19 

32  Aug.  26 


65  Aug.  26 
32  Sept.  6 
25  Sept.   2 


920  Aug.  26 
470  Aug.  26 

147  Aug.  14 

148  Sept.  2 
98  Sept.  2 
86  Sept.  18 
69  Oct.  8 
69  Sept.  26 
48  Sept.  28 
84  Sept.  30 
50  Sept.  14 


1,880  Sept.  10 

1,510  Aug.  26 

1,330  Sept.   2 

950  Sept.   2 

510  Aug.  30 


370  Sept.  10 
65  Aug.  30 
25  Sept.  10 
12  Sept.  26 


179  Sept.  18 
53  Sept.  14 
16  Sept.  10 


1,870  July  31 
1,610  Aug.  2 
1.410  Aug.  10 
1,170  Aug.  10 
750  A 


590  Sept.    2 

156  Aug.  22 

109  Sept.   2 

44  Aug.  30 

13  Aug.  18 

7  Sept.  26 


23  Aug.  10 

25  Jul 

16  Aug.  30 


450  Sept.  2 
192  Sept.  6 
46  Aug.  30 
34  Oct.  10 
19  A 
21  S 

21  Aug.  2 
16  Sept.  2 
19  Oct.  12 
25  Vug.  2 
28  Sept.  30 


•Ferry  1924  and  1925. 
"Liberty  Farms  Company  Headquarters  on  Cache  Slough  above  Ferry  in  1925. 


It  is  desired  that  the  tests  shall  be  representative  of  maximum 
salinity  conditions  for  the  particular  day  of  observation  and  this 
requires,  therefore,  thai  the  samples  be  ink-en  al  a  particular  time  with 
reference  to  the  tide.  An  early  investigation  of  the  relation  betwi 
tidal  stage  and  salinity  at  certain  stations  indicated,  in  general,  that  the 
maximum  salinity  condition  occurred  .it  approximately  two  hours  after 
high  tide.  Later  investigations  seemed  to  show,  however,  that  one  ami 
one-half  hours  would,  on  the  whole,  more  correctly  represent  this  inter 
val.  In  ]f>24  and  1925  the  observers  were  instructed  to  take  the  samples 
two  hours  after  high  tide  but  beginning  in  1926  the  instructions  speci- 
fied one  and  one-half  hours.  In  the  earlier  work  it  was  left  to  the 
observer  to  determine  the  time  of  high  tide  at  his  particular  station  and 
then  to  allow  one  and  one-half  or  two  hours  before  taking  the  sample. 
Later,  the  average  time  \\>r  travel  of  the  high  tide  from  the  Golden 
Gate  to  each  station  was  determined  as  closely  as  possible  and  the 
observer  was  instructed  to  add  tins  time  interval,  plus  one  and  one-halt' 
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beginning  in  1926,  .-ill  observers  were  instructed  to  take  the  samples  on 
the  2d,  6th,  10th,  14th,  18th,  22d,  26th,  and  30th  of  each  month. 

TABLE  233 

MAXIMUM  SALINITY  AT  BAY  AND  DELTA  STATIONS, 
1924  TO   1928,  INCLUSIVE 


Yew- 
Seasonal  run-off  to  San  Francisco 
Bay  in  per  cent  of  normal 


1924 


1925 


1926 


27 


78 


55 


1027 


L92I 


108 


75 


Station 


Maximum  salinity  in  parts  of  chlorine  per  100,000  and  date  of  occurrence 


San  Francisco.  San  Pablo 
and  Suisun  Bays 

Point  Orient 

Point  Dans 

Bull  Head  Point 

Bay  Point... 

0.  and  A.  Ferry .*. 


Sacramento  River  Delta 

Collinsville 

Kmmaton 

Three  Mile  Slough  Bridge' 

Kio  Vista  Bridge 

Isleton  Bridge 

Liberty  Ferry" 


1,345  Aug.  28 


1,15(1  Aug.  1G 

802  Aug.    6 

lug.  30 

\ug.  12 

310  Aug.  14 

192  Aug.  16 


Mokelumne  River  Delta 

South  West  Point 

Camp  33 

Terminous,  Camp  29 


113  Aug.  30 


San  Joaquin  River  Delta 

An  tioch 

Jersey.. 

Webb  Pump 

Holland  Pump 

Central  Landing 

Palm  Tract 

Middle  Biver  P.O 

Mansion  House 

King  Island,  Camp  3}jj 

Mandeville  Pump 

Rindge  Pump 


\ug.  20 
708  Aug.  30 
414  S 

308  Oct.     4 
288  Sept.  24 


186  Sept.  30 
148  Oct.  12 
164  Oct.     2 


126  Sept.  16 


762  Sept.  26 


448  Sept.  6 
136  Sept.  4 
81  Sept.  6 
21  Sept.  2 
12  Sept.  16 
11  Sept.  16 


356  Sept.  4 
81  Sept.  6 
24  Sept.  4 
18  Sept.  22 
10  Sept.   2 


13  Sept.  10 
11  Sept.  16 


35  Sept.   2 


2,020  Sept.  30 
1,850  Aug.  26 
1,690  Aug.  30 
1,400  Aug.  23 
1,100  Aug.  26 


l,0?0Sept.    6 

540  Aug.  22 

430  Aug.  26 

256  Aug.  30 

68  Aug.  19 

32  Aug.  26 


65  Aug.  26 

32  Sept.   6 

pt    2 


920  Aug.  26 
470  Aug.  26 

147  Aug.  14 

148  Sept.  2 
98  Sept.  2 
86  Sept.  18 
69  Oct.  8 
69  Sept.  86 
48  Sept.  28 
84  Sept.  30 
50  Sept.  14 


1,880  Sept.  10 

1,510  Aug.  26 

1,330  Sept.   2 

950  Sept.   2 

510  Aug.  30 


370  Sept.  10 
66  Aug.  30 
25  Sept.  10 
12  Sept.  26 


179  Sept.  18 
53  Sept.  14 
16  Sept.  10 


1,870  July  31 
1,610  Aug.  2 
1,410  Aug.  10 
1,170  Aug.  10 
750  Aug.  22 


156  Aug.  22 

109  Sept.   2 

44  Aug.  30 

13  Aug.  18 

7  Sept.  26 


23  Aug.  10 
25  July  30 

If.  Aug.  30 


450  Sept.  2 
192  Sept.  6 
46  Aug.  30 
34  Oct.  10 
19  Aug.  2 
21  S. 

21  Aug.  2 
16  Sept.  2 
19  Oct.  12 
25  Aug.  2 
28  Sept.  30 


•Ferry  1924  and  1925. 
"Liberty  Farms  Company  Headquarters  on  Cache  Slough  above  Ferry  in  1925. 


It  is  desired  that  the  tests  shall  be  representative  of  maximum 
salinity  conditions  for  the  particular  day  of  observation  and  this 
requires,  therefore,  thai  the  samples  be  taken  at  a  particular  time  with 
reference  to  the  tide.  An  early  investigation  of  the  relation  between 
tidal  stage  and  salinity  at  certain  stations  indicated,  in  general,  that  the 
maximum  salinity  condition  occurred  a1  approximately  two  hours  after 
high  tide.  Later  investigations  seemed  to  show,  however,  that  one  and 
one-half  hours  would,  on  the  whole,  more  correctly  represent  this  inter 
\;d.  In  1924  and  1925  the  observers  weir  instructed  to  take  the  sample- 
two  hours  after  high  tide  bur  beginning  in  1926  the  instructions  speci- 
fied one  and  one-half  hours.  In  the  earlier  work  it  was  left  to  the 
observer  to  determine  the  time  of  high  tide  at  his  particular  station  and 
then  to  allow  one  and  one  half  or  two  hours  before  taking  the  sample. 
Later,  the  average  time  for  travel  of  the  high  tide  from  the  Golden 
Gate  to  each  station  was  determined  as  closely  as  possible  and  the 
observer  was  instructed  to  add  this  time  interval,  plus  one  and  one-hali 
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Plate  27 — Upper  limits  of  delta  area  within  which  the  salinity  reached  100  parts   or  more  of  chlorine  per  100,000. 
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hours,  to  the  time  for  high  tide  as  given  in  the  tide  tables  (for  Golden 
Gate)  to  determine  the  time  for  taking  a  sample  at  his  station.  In 
recent  seasons  it  has  been  found  best,  however,  to  supply  each  observer 
with  a  fixed  schedule  of  sampling  times.  This  is  prepared  in  the  office 
from  the  tide  tables  and  time  interval  for  each  station  and  is  made  up 
for  the  entire  season.  Table  234  shows  the  time  interval  between  high 
tide  at  Golden  Gate  and  the  time  for  sampling,  as  specified  for  each  sta- 
tion. This  table  gives  also  the  shortest  water  distance  in  miles  to  each 
station  from  the  Golden  Gate,  Collinsville  or  Antioch  according  to 
whether  the  station  is  located  on  the  upper  bays,  in  the  Sacramento 
Delta  or  in  the  Mokelumne  and  San  Joaquin  deltas. 

Beginning  with  1926,  sampling  at  the  seven  lowest  stations,  Point 
Orient,  Point  Davis.  Bullhead  Point,  Bay  Point,  0.  and  A.  Ferry, 
Collinsville,  and  Antioch,  has  been  maintained  continuously  throughout 
the  year.  The  stations,  Point  Orient,  Point  Davis,  and  Bullhead  Point. 
were  established  in  February,  1926,  to  supplement  the  bay  stations 
maintained  previously  thereto  in  securing  more  comprehensive  data  for 
studying  the  relation  between  the  inflow  from  the  rivers  and  the  salinity 
in  the  bays,  particularly  at  such  times  as  the  river  flow  becomes  sufficient 
to  make,  or  insufficient  to  keep,  the  bay  waters  fresh  or  low  in  salinity. 

Salinity   Bulletins.* 

In  those  seasons  when  the  salinity  encroaches  upon  the  delta  area  to 
any  great  extent,  the  water  users  are  concerned  to  know  the  conditions 
in  the  channels  adjacent  to  their  lands  so  that  their  irrigation  operations 
may  be  governed  accordingly.  To  keep  the  delta  irrigators  informed, 
therefore,  the  water  supervisor's  office  has,  in  the  seasons  requiring  this 
service,  put  out  bulletins  giving  the  latest  available  results  of  the  salinity 
tests.  These  bulletins  are  mailed  at  about  weekly  intervals  for  a  period 
of  two  or  three  months. 

Comparative  Data. 

Table  233  presents  a  comparison  of  the  maximum  salinity  at  bay  and 
delta  stations  for  the  years  1924  to  1928,  inclusive.  It  shows  that  the 
highest  salinity  occurred  in  the  1924  season  and  the  lowest  in  that  of 
1927.  Correspondingly  the  seasonal  run-off  to  San  Francisco  Bay  of 
the  rivers  was  only  27  per  cent  of  normal  in  1924  and  in  1927  it  was  108 
per  cent  of  normal.  The  extent  of  each  season's  salinity  encroachment 
is  indicated  by  the  map,  Plate  27,  which  shows,  for  each  season,  the 
upper  limit  of  the  delta  area  within  which  the  salinity  in  the  channels 
reached  100  parts  or  more  of  chlorine  per  100.000  parts  of  water. 

River    Discharge-Salinity    Relation. 

A  general  indication  of  the  relation  between  the  river  discharge  and 
salinity  is  given  by  the  graphs,  Plate  28.  These  show,  for  the  years 
1924  to  1928,  inclusive,  the  combined  discharge  to  the  delta  of  the 
Sacramento  and  San  Joaquin  rivers  and  the  corresponding  rise  and 
fall  of  the  salinity  at  representative  delta  stations. 

In  the  annual  mimeographed  reports  of  the  Water  Supervisor,  pre- 
liminary estimates  have  been  made  of  the  quantities  of  river  flow 
required  to  control  salinity  at  various  delta  points.     However,  at  the 
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Plate  28 — Comparison  of  river  discharge  and  salinity  at  bay  and  delta  stations 

1924  to  1928,  inclusive. 
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time  this  bulletin  is  written  (1929),  there  has  been  started  in  connec- 
tion with  the  State-wide  Water  Resources  Investigation  of  the  Division 
of  Water  Resources,  a  much  more  comprehensive  and  intensive  study 
of  the  salinity  situation  than  anything  heretofore  attempted.  For  this 
reason,  therefore,  and  until  this  more  comprehensive  investigation  is 
completed,  no  analysis  of  data  will  be  made  nor  conclusions  drawn  as 
to  the  river  discharge-salinity  relation.  The  complete  results  of  the 
salinity  investigations  including  the  more  extended  study  begun  in 
1929  Mill  be  published  as  a  separate  bulletin  of  the  Division.  This 
bulletin  will  carry  also  a  complete  tabulation  of  all  salinity  observations 
and  tests  from  the  inception  of  the  investigation  by  the  state  to  date. 
In  the  present  bulletin,  therefore,  this  chapter  has  been  limited  to 
an  outline  only  of  the  investigation  from  1924  to  1928,  inclusive. 
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PUBLICATIONS  OF   THE 

DIVISION  OF  WATER  RESOURCES 

DEPARTMENT  OF   PUBLIC   WORKS 

STATE    OF    CALIFORNIA 

v 
Whan  the  Department  of  Public  Works  was  created  In  July.  IS11,  the  State  Water  Commission  was  succeeded 
liy  t lie  Division  of  Water  Rights,  and  the  Department  of  Engineering  was  succeeded  by  the  Division  of 
Engineering  and  Irrigation  In  all  duties  except  those  pertaining  to  State  Architect.  Both  the  Division  of 
Water  Rights  and  the  Division  of  Engineering  and  Irrigation  functioned  until  August,  1929.  when  they  were 
consolidated  to  form  the  Division  of  Water  Resources. 


STATE    WATER    COMMISSION 

First  Report,  State  Water  Commission,  March  -I  to  November  1,  1912. 
Second  Report,  Stab    Water  Commission,  November  1,  1912,  to  April  1,  1914. 
•Biennial  Report,   State   Water  Commission,   March  1,  1915,  to  December  1,  1916. 
Biennial  Report,  State  Water  Commission,  December  1,  191C,  to  September  1,  1918. 
Biennial  Report,   State  Water  Commission,   September  1,  1918,  to  September  1.  1920. 


•Bulletin 

No.   1— 

•Bulletin 

No.  2—: 

•Bulletin 

No.   3— 

•Bulletin 

No.   4—1 

Bulletin 

No.   5—! 

Bulletin 

No.   6— 

Bulletin 

No.   7—! 

•Biennial 

Report, 

•Biennial 

Report, 

Biennial 

Report, 

Biennial 

Report, 

DIVISION    OF   WATER    RIGHTS 
Hydrographic  Investigation  of  San  Joaquin  River,   1920-1923. 
Kings  River  Investigation,  Water  Master's  Reports,   1918-1923. 
Proceedings    First    Sacramento-San    Joaquin    River    Problems    Con- 
ference,  1924. 
Proceedings  Second  .Sacramento-San  Joaquin   River   Problems  Con- 

ference,  and   Water  Supervisor's  Report,   1924. 
San  Gabriel  Investigation — Basic  Data,   1923-1926. 
San  Gabriel  Investigation — Basic  Data,   1926-1928. 
San  Gabriel  Investigation — Analysis  and  Conclusions.    I 
Division  of  Water  Rights,   1920-1922. 
Division  of  Water  Rights,   1922-1924. 
Division  of  Water  Rights,   1924-1926. 
Division  of  Water  Rights,   1926-1928. 


DEPARTMENT   OF    ENGINEERING 

•Bulletin  No.   1 — Cooperative  Irrigation  Investigations  in  California,   1912-1914. 
•Bulletin  No.  2 — Irrigation  Districts  in  California,  1887-1915. 
Bulletin  No.  3 — Investigations  of  Economic  Duty   of  Water   for  Alfalfa  in   Sacra- 
mento Valley,  California,  1915. 
•Bulletin  No.  4 — Preliminary  Report  on  Conservation  and  Control  of  Flood  Waters 

in  Coachella  Valley,  California,  1917. 
•Bulletin  No.   5 — Report    on     the     Utilization    of     Mojave     River    for    Irrigation     in 

Victor  Valley,  California,   1918. 
•Bulletin   No.   6 — California   Irrigation   District  Laws.   1919   (now  obsolete). 
Bulletin  No.   7 — Use  of  water  from  Kings  River,  California,  1918. 
•Bulletin  No.  8 — Flood  Problems  of  the  Calaveras  River,  1919. 

Bulletin  Xo.  '.< — Water  Resources  of  Kern  River  and  Adjacent  Streams  and  Their 
Utilization,  1920. 
nnial  Report,  Department  of  Kngineering,  1907-1908. 
•Biennial  Report,  Department  of  Engineering,  1908-1910. 
•Biennial  Report,  Department  of  Engineering,  1910-1912. 
•Biennial  Report,  Department  of  Engineering,  1912-1914. 
•Biennial  Report,  Department  of  Engineering,  1914-1916. 
•Biennial  Report,  Department  of  Engineering,  1916-1918. 
•Biennial  Report,   Department  of  Engineering,    1918-1920. 


*  Reports   and   Bulletins   out    of   print. 
Stato   Library   at   Sacramento.    California. 


be    borrowed    by    your   local    library    from    the    California 


DIVISION    OF    WATER    RESOURCES 

Including   Reports  of  the  Former  Division  of  Engineering  and   Irrigation 

illetin    No.      1 — California    Irrigation   District    Laws,    1921    (now  obsolete). 
'Bulletin  No.     2 — Formation  of  Irrigation  Districts,  Issuance  of  Bonds,  etc. 
Bulletin  No.      3 — Water  Resources  of  Tulare  County  and  Their  Utilization,  1922. 
/  Bulletin  No.     4 — Water  Resources  of  California. 

Bulletin  No.     5 — Flow  in  California  Streams. 
/  Bulletin  No.     6 — Irrigation  Requirements  of  California  Lands. 
•Bulletin   No.      7 — California   Irrigation  District  Laws,   1923    (now  obsolete). 
Bulletin  No.      S — Cost  of  Water  to  Irrigators  in  California. 
*  Bulletin  No.     9 — Supplemental  Report  on  Water  Resources  of  California. 
*  Bulletin   No.    10 — California    Irrigation    District    Laws,    1925    (now    obsolete). 
y  Bulletin  No.   11' — Ground  Water  Resources  of  Southern  San  Joaquin  "Valley. 
Bulletin  No.   12 — Summary    Report    on    the   Water    Resources    of   California    and    a 

Coordinated  Plan  for  Their  Development. 
Bulletin  No.   13 — The  Development  of  the  Upper  Sacramento  River,  containing  U.  S. 

R.  S.  Cooperative  Report  on  Iron  Canyon  Project. 
Bulletin  No.   14 — The  Control  of  Floods   by  Reservoirs. 
♦Bulletin  No.   IS — California  Irrigation  District  Laws,   1927    (now  obsolete). 
Bulletin   No.    IS — California  Irrigation  District  Laws,  1929  Revision. 
Bulletin  No.   19 — Santa   Ana   Investigation,    Flood   Control   and   Conservation    (with 

packet  of  maps). 
Bulletin   No.   20 — Kennett    Reservoir    Development,    an    Analysis    of    Methods    and 

Extent  of  Financing  by  Electric  Power  Revenue. 
Bulletin  No.   21 — Irrigation   Districts  in   California,   1929. 
Bulletin   Xo.   22 — Report  on  Salt  Water  Barrier    (two  volumes'). 

Bulletin  No.   23 — Report  of  Sacramento-San  Joaquin  Water  Supervisor,   1924-1928. 
Biennial  Report,  Division  of  Engineering  and  Irrigation,  1920-1922. 
Biennial  Report,  Division  of  Engineering  and  Irrigation,   1922—1924. 
Biennial  Report,  Division  of  Engineering  and  Irrigation,   1924-1926. 

COOPERATIVE  AND   MISCELLANEOUS   REPORTS 
♦Report  of  the  Conservation  Commission  of  California,  1912. 
•Irrigation   Resources  of  California  and  Their  Utilization    (Bui.    254,   Office   of  Exp. 

Sta.,  U.  S.  D.  A.),  1913. 
♦Report,  State  Water  Problems  Conference,  November  25,  1916. 
♦Report  on  Pit  River  Basin,  April,  1915. 
•Report  on  Lower  Pit  River  Project,  July,  1915. 
•Report  on  Iron  Canyon  Project,  1914. 
•Report  on  Iron  Canyon  Project,  California,  May,  1920. 
•Sacramento  Flood  Control  Project   (Revised  Plans),  192:.. 
Report  of  Commission  Appointed  to   Investigate   Causes  Leading   to   the   Failure  of 

St.  Francis  Dam,   1928. 
Report  of  the  Joint  Committee  of  the  Senate  and  Assembly  Dealing  With  the  Water 
Problems  of  the   State,    1929. 

PAMPHLETS 
'■  Rules  and  Regulations  Governing  the  Supervision  of  Dams  in  California, 
i  Water  Commission  Act  with  Latest  Amendments  Thereto. 

Rules  and  Regulations  Governing  the  Appropriation  of  Water  in  California. 
I   Rules  and  Regulations  Governing  the  Determination   of  Rights  to  Use  of  Water   in 

Accordance  with  the  Water  Commission  Act. 
[   Tables  of  Discharge  for  Improved  Venturi  Flumes. 
1   General  Plans,  Specifications  and  Bills  of  Materials  for  Improved  Venturi  Flumes. 

*  Reports    and   Bulletins   out    of    print.      These    may    he    horrowed    by   your    local    library    from    the    California 
Library    at    Sacramento,    California. 
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